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Pm?t ^rfh® mm ^ i ^t*N®T ^s?r ^t?®m^TC»i^‘ §aw mm wfm 'stk t - 

'6||<ji|\a»p| j Rf$f-*i|i||f'st<p vs <lk'« *1lJi) ,, j^st<p SlRxpPi'ffl ^T, (71^ «i(."*i»j etl'oln Pills’*! 

8 2R?R «>fl|il5« ^itWfR RtPR TPlCTRT 2ft<t^ 2)^5 8 

Tf^T 9\ |J)jvj>\o<p I i£R» ^pR8 <af"t RSRT *TOsr *llij , j^s^»Jt<ll a&Rl'o f^T I 

ict>cs8 R»| RRlfw 8 tSio atlnjRw ' 33 ®CW f*|nplg>*i ^TS^sR, *|R»i|'st*i 8 

nl , '®nliii*i<i “f*l‘ a pla si ) 2 H*i*i *8 ^|*'8^|$i*i ? lfS's i -*1 l(.°n Pw^r 

^ c*f%r 'ii^pw ^5 ^r i mm rw <R*r « m\zm 5i%r 
*lR<t\&H«i cwt& \ooo rier % Ri*ofW 8 Rftifw **«« etl?r rrr ’tlfrfw W ’Irusr 
pE^'Mcnii ^Rt Ri*tjcsr < fRR'R?F‘tl i R 8 REwlw wf ^?r i ^oobrRltRpW'5ra' e t'l®R 

W&P PWfmRF Ul^WltRil ^rrt^*r 2t^f 2HTR, RRR 8 ’$S|R'5 R*R RSCRIWR 45^ 
RtW%t ml i ^Ht wt rr iocs rcr *iiij^®4n> Ptw-ProfR PrS" rirt sR'Iermi 8 



Pi^UKVii mm 'srj <rc*r « Pi , *iR^tc B i?r ’Rmfa <a^© 

■'KI<p|R Pill's R^R# g|f®jt ' 5 WTlRt*ttR <ij5,R<i|i>R 'S Jjwt*i^l«n 2tUT R?E<ll®t*( <Piil $,(.*!(.?, I 2f'5Jt*tt <P5i| Rlil 
^E'® Pt^ftR ’5«P a 8|R'»'S|vs| R^RT?J*f l$|R R1CR iflRX PTO^t "m 'ally's WR 'Q «(^qH*i <11^ 

2jl.il K <Pil(.'® Rt ffT (. < p|(.*il R<UI(.<P Rt>|il-R(4l*R 8RRt "StRIlRR gilt's ”llil(. < l I 



^RvjSiJiii Pw «t% gp «ePrrr ifiR# Rrr i ®tRt*i3 rrr <^us «r ! #%r i ^ R«i?ifi5c<p 

RpRt usi»ih'!>iw ^wm maftk rh^ 5 1*rafirr ^ 2 i^%?r rct *ri*f ^ ^ani?r < TWMif i r 

\s|t>T<i ^l^\oi^pR^rt^ oiH|(.\o'»ri^ I 4'SRTlfw'^r, (7T C^"STt*d^» «pPH«i5|<i Pro 
R^«n? ■®W3pR 'WR *R 2 ( 1 ^ <M(.'® y|?r, "SW ^8 (?R ^5T ^ 2 jf% W C?R?«f R«lilfi5il 

■proof's ’I li) , j^s < P 2j*lil'l ‘Pill RCilt^ I 



is) *t1&F s I*5CT» >|R(.<iPt^5 l r*b^s ^ l ^I3*t' <pR v |Si>|(.<i<i gj^f^T® Sfliiciii RW 

^l®r RPitii 6*1 1 'oi'®j”® <pR*i i (fft <4HIIG j >w v l (37*1' R<f{if5<i ff*Nlt»ilii j i»iii ^Iif)-E?|t3l(.kiii(.<p '®’<Ij lIR 

2|RtC c R <jMlW P^iil <i , fl < iH R(.<i*i < u. 6 n 'silPi ^iMtiTlPt I 



'=tmt wift, Pwas^r %r mnhiR^ gjOntt ^ ^?r i 

'ailc.o | Sgnc.»iii 'si«ij t<n.<p|e»i| *ji»i^oi<p <8 ^%3T??p5 *1^1*1 t3j*W ’fW Rt < iB'® ^,(.<1 l 

W^b® 2Nlf s l'® ^t??TltR*r 2)0>$l<l ^ R,t>|C<| PW%W 

fcFlW^ra C^KR R^stK R 5 ! «,(.?! (.^ I '5|f^ m J l 1 l(.?lii m*U ’iRulIef'® 

®||J)j’j^'s<P'»jei?il £)<p|**t <pne v ® PtC?T R 5 ^ i^fS Rgjf« (Se-'P tnc.'® ®llw I 9 lii < i'®l R!?^ s i(C 0 f 9 ffe^^ 5 ^tc®tt RtCiTt 
C*ri'® i r *8 tgfD^® ®^t «mjK'® l 

RRt CTl 4*UHIH, ^SR%T 2tU 2H?R 8 2|<|5l*m ^tCBf 'a||«R^'4>IW 

PMt 8 *pr Rc?ic^»i, 'skin ®tHI^,^»unli I <ilctsi WR , llij , J[ J, © < pR 2t^^, ' 5 tW^#''®Rt^ 9 l^® I 
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\q <ppvjvS5|«Ki 



■#)■? 



"^l*Mw»" (Compute) *h>flT> c$k<pt (Computer) '*f^f l^sR I ^lf ^T, C*T <pf*M«5 <p<.'si 

(Tit (^rf^"^C?rat) i cstc^ i8*<? 1 §I*BI«t (Compute) i ftf1^r^, < i1% 

^?T l ’*I(.‘*t*i s|lol*i R'lM *?nl, *|R»iH < p*iI, *l*Rf 'S < p-9l t'wlR l (Tit R'llw RR CT 
<j3i R'th, «rt?r c ir 'Q wf^t?r <pwi ®|(.<p <p|*M«i5R <i®ii ctw < Tft?r i ^rsrc^r <pP v i«iSR 

< i s U'o *iR*i<.<p wWlwl i *t*W W <pR v lS'5|s R<.»itq IRIS'S ~ 5 ps 

®lk<p l ^'o»i|(,»i ^pPHSUr , oil»i^| ifl<pfD irrsR RRR|«i <ian.<p ^Rf *iT filfspol^H < p«k.'o ®||«i i 

4P w I'S' 5R ^?rr “programmable digital electronic device.” 'aMJ'slw ^rf ^sr, A computer is a 
machine that manipulates data according to a list of instructions. ^tt 5 llOk*t<r ^Rw 

^PMSbiuu *rssir W3?it W5 “<>H'S'br c>m>|R^jh, t«<KSlw«>lR«wK tw'WaR^, 
illWwIB^, tw^UalWlwfB^, RRtBlI Tf <7Pfi?lT *H^?T t’T’fl^PT <lj<i-l3 ^R?lt 

wNIfj i c^R ^PHwuR t < p^°i»(l<4i *M S TT, ’lR»(K^r R'lH <p<iR <iai I < pR v t*»5|<i «pI 4'® 'fl 1! t s r 
*wi*w <p|®t <p«i <i| altera filRpiil <pw | 



\Q <p|\Sf <p^|<^ 

<pP^5U|c<^i www ^5 c*r, ^ csjWhwi’li i Rc>rt c^si it ^ 4^x ^ir ^ 

^ft^T OT IWf 'aiyilw ^tW 'S <p®nl<p®i SPTPT l v\\w\ <£(<£ ww ’llRf®^ 

ef*fH ^®t<r wlw (c*m c^rPt frosrM ’ft ^w) wn i ^jhsjcWGw* cto?tq ^ 

R^lR-R^H ^PMsT Wt?T ®r*iJ <ppv|5fli5|*i <icai^ <PW I ®C<1 

<PW ■Tf I ^3j "^U filfipill I -qapvjS'Glc^i^ Wf^Q ^<pf5 Sj^lPT *2^PT^I ^T C*T, 

<£$ <jaj T5 ^tusnr, ^ <p|©t ^C3|^ ^1w <pw i Pc^i Pc*i 

^ 'w ^i<pc^ «Tr, '*rf "w ^x**f i ^5r*r ^c?r 5cic^ 

^ «jain3<q <p|«r <p<q|^ fiT^TPT vs»1^ taPl^j ^(.d^- "^fo ^tW^T, < R^'wlw <pN <p<q| i£RX ’f. 

<M\Sr «r»j| ^pl'sr <p^I ^1 ^PJT <p|«r < 1^^'©Tc v o <p^| i 

^ <i|®f <mI : Rc^t.-q^ ^ ®?f5<n ^?r, vol^ 

<£\ ^<P^I ^<pf5 C<1^ <P|^ <P51C^> <PC?J<P ^l*&f <PC^<P P*H C®T^t CTO® *\\W | t£) *TTO*W ^<pf5 

c<i<i <pN <?pvfS^i^ ^o'®l C’ 3 i(. < pc'»5i t£i^ cr»p ^^rrow toxi <pc<i fro® *fiw i 

cto^ 5 ^, PR'S ^^x ^<pc^ i ij® ^ro® c^r 1 ^ 

cwfw ^ ^ Wt^f ^ i ^FHS5|<i ^ www« ^^*f® ^ 



^t-i, <pp v t5'5|’a PW-^ 




^R'lSSki f*W 



* 



iRRr<7rcw = i c»im>mmi i 

y»iftw»i wt^ = * www* 'oU.^Br ^ w i 
i ^Jtt/Tf t>lt<l^ = * C»1t4M>« I 

if^tc^w= i c*i wtw ^ w c^lR ^fc*ftr i 



< R^l^lM ^tW^T : <pPHSi}|<j ^tw ^ <imR<pi5R c^QTrr^i, Rcw'fa Rise's I 

«qmR^l5R (^qtit ^ 5 TI's Rt*Rr ^c«t «q>P v i3'3i<si R^pr ^f°t sPtPt i ^R^fwtft ipr 
^Ix sf^fK <p^c°i ^P*^ 5*5 1$ ^FT c^tc<i *Tf i c<h*i _ <u<i^R<p 15) 'b-C^ Rtc*j *jpT <p*iR Rc^H" *TT Ptg?j 

fro wfa R?Rr R*t i ^ ^FHSgwi 'b- w ^ Rc?r OTflw « i 4 m 

Rtet^ '^rlft I ^P^SiJlGii c^loif 2|<H*I <ilfai<p ^f5 *rT ^1^0=1 <u<^R<p| 5R WQTJT ^|y, 

*iR^ rg«i -pp^SiSls ^rc*|j^; R^i <p®i eN-i ^c-q i 

9f. «[R» : ^P^Sul^ s>i\a| >aMjHj R 5 ^ $,c«niaR^ ^C3j ^IR© *^R> i R^, <pPMSi>|<,*i*i ^R>*i s ^W‘ 
*Mvsbi ^«5| ^ ^ ^(.en<wSR-p <K.am 'g®iil Wf^r^r i <pPh5l>|w«i *irR<p ^Rx.vs f^pT ^IRstH" 
*fW ?Nf ^ i R*$*r ^tRsiH (^T^eTPfa ^tw, Rc^-Rg^c*!^ ^tw, ^ 'Q ^R, d®hR Rsr ^t 
R>R>'Q, $>©j|R < pp v j5'i5iw^ ^Rjc^o « <k*i ^Kt ^rtrr w^rt <^c<i ^pit ^rlrr i *h<ivsT ^g*! sjcsrfw 5 ? 

^plft til ^ Rw <iml* ^t ^Tt¥ I ^R>cvs <FG<T C<HOf) ^PTOt*© ^tW 

^twtfoo ^R>gv© C^T OTeW^lW I ^pP^S'SIwh *\(M 

*et ^c®i<a^R^ w ^ipvjS'ci^ R^j^^ic<i tii^x <^mtR<p 

^^R^R ^c<j 5J)c^> ^Jlc<^ i 



Rc^K : <ppv|5l5|^ ^R^M) ijf® '°ic , i<p <3^ til^X 'stRci Rc^^-Rc^c 4 ^ <p|«t R^it»|(.<i 

<ppvjS^|(.^^ Rc^ c<p1c.*i1 ^Rf c/R i ^pP^iSlSl^ Re®? ^Rr^lirSt.^ c<p1(.*il ^(.t® ^11 w *Tf i 

tvsR <pl<\ OTGTTt Rc»i*Ri®nl <pc*R ^P^SlSI^ ^ <j<p(.^i^ ^l^sr j i* ,v tsT I RPpS <pw WQTrr 

RtnH^MR ^R>R« til ^f& ^rn ^P'^S'SR Rc«r<i '^Rr-Rc<u> # i1 ^rtto <p<ic^ * ? N£$ *Tf I <pPH5l>1c<i<i R^ 
R^^tw (H&twsrsFs <55 1Tc^" tii <?P v i5ij|<i Rcw '^Rr^lirDc^i <p<u.^ i R^ c^Iu5^q *^r i (?r Ji<p<n ^tw 
cic^r ^RvjSiSifl^ ^c*i ^?r c^r ^<3 ^rpw ' 5 n^cw t^R otqttt i ti)<p5, 

<pN ^Rc^J RpRc<j Rrc«i5, <^P v lSi3|<i *Tt I ' 5 TR[CW ^R <pl<[ OTQTlT (7T 

Fofaoo ^tw ^sr ot ^ Ruf^mm ^PmSUicihi ^rr i «rw 

Rcn-RhR *TT C 9 !^ c<p I C.-H I Rc?l ^tW I <p|(.'er^, "WJW ^C®f 

^STTf'^R^ 3 tq*iihj <J(,S|S ^c^sR Rc^l< l 

</ic**t ^*13 Hi «4ca(^ ^TRN 5 ]* 

^ro»t ^riht ^W4!GR4 ^ra?r W ^irRj i <tt c^tT tii^R ^<K0R<^ w Rc?r 

sfaH'o <p)tsr <p^ 1 ^rtrr i tii^fS ^P^StJi^i Rc?r ^ 0 * 1 ^ w*\ ^tw ^1 ^nrr 1 ^iRP^o 

^<mjR<p ^-^its^R's^ ci?PiR> 4 H‘, c^q, RPi^l^i, R>RiR>, wfw wlR 1 

- 1£]<^ ct5RRj*i^^Rf%^ c'GRiR'Rr c^ ^b\<\ ^1 vai^H OT^rr^trr 1 
- ^<pH 5 c^f^s^^RRsT w>®l^ c < ^'kr c ! ?lw <p^l ^^4)h c*fpit^rl?r 1 




s|fl tt’Fi 



- RsPiRi cSlilM Rui l/J, RRRl'B *ikH n»sI R«ia C?T *rol *jI« I 

- i$Pl'S|M ftai CGPlRR&-M «I^H »MM4 »l1»lll®t^ <M1 *1111 i£TCX*hw'®|t'e CW^rtlT I 

- ifl+ii» ^jr^wir Rhj ^ ^"Hw *mi <iui i 

- ^|E Vila l*iR*i Rhi •& ^ii-si «W 'S «r*| <p*| «ilti i 

•WWBT, <iWflS ^pR®G|WR -HI4K4U «iFT'» >'i«i»lt*i| «p|sr ^nl <iR ifl -n*i *)y|4 ^RW , oii*rp eJ^iRf *P|W 
"Ml qft i 

^ v t^r'Q afflferttlwi W'fffar 

^>FH»t|n <a ctPH^t wlwn *iwjtIh v l1 , fa‘j smIimi «pc.»i «(H« l wlifti nrli ‘isy® 'skRD'i tBPlwh 
fipiOT *11® tot I'^rTOw csfl* ^eaftr*iwd5 fljw Rmi fr*iK*Hl 441 «iU i 
h-h^m >iic<M wnH -5RaRr *Rr c*iw ^ 4w i sfl*mr c*iftR*r otk 
cwr*r*wR's *114144 nw bw «iiw i ifltpT^Rwr aflfersitgCT* 

^Jt.'SR l*iRR"i wh Within i 

‘J^vb 's|«iR?|*i JJPiwH Rv*iw *JX4 wiot'S CTl4ft*T *u,H 

ei^»TD (fl^rU ’PM ^.iW ^I'plwl I wNvi wlw wt-RtiH 4*IT •*i a il 
#8 443T C*Nt « t**IHI 4 HI, 41^1 '■IlHH-sWH 441 ^RT, IN* « b*IHH 4.R C®W 
fr« tW’iu; *tK (d+'Z <mi *iw « Hlii «ii«, c*kr csfiMiciJi Rpic44 

met* 4*r*t*i CTrtPff CT*tPff mMRi ^Wimw ^fw *ltcri 

CSfRI^T wH4 J 1t®f I'gl I'jjl <p«R ajR>«l «i<uR'® nine*. | 

*I44$MI4 H*IC44 ’33CW •fpflM' <pPH 5T>R t'aR-a 'StwH PWHTf rc.«R*i | ^UlRt *fPT (Palm) iw-fl ^pjf 
*ju®* ^ i 4tN®»i4 *pb* *tr®* ®i*a,w caw 4mi4wwj 4fN®tei4 1 *m#n 
'TpHiiURr Ru^R ^*PH51*k’S8i R4»-l Rv'iw 'll 10 wiw •ftdR' I <p(.*i •IRlJH <ppH5T»RT t»R 'S 
■9|»R'8 ||'b ^?(1?r SlujM (.'®»ii ■*i*f°i | whlVi WH ^ilWl iJ^W •Rl^'5-R •^pHS'Glwii j^c'al ifM®’ 

®i^* | <ilw c*Il«,t'B «ticr i ^sipw Pifa(fl CTpr^t «ifi»wR i 

«pP^iBtlw<fl ^|et *N^“ 

^FH51>lfl Pktfl wk*il ^»l«f ^glvih «t*ij ^pPMSthw* Mw si ss’<lr-!E-H l>s <=Wh i^T-^fW 






^>w v*i ed*tH I ^FHSGIww ^p|»t ^iln ^sflj I OTOTt 

T5S|r-^IW «l (Input), <r. «rt^Hlwr (Processing) <£RK n. 

«PTK (Output) | ^ t^=T <p|t»ra SiKutHu »iRjw C^Wt^T 

Cb^| <Ml WfltRT I CW" 

Sto RmWCM gWW P l ^ d ? Rw iftffiflW viR 

tic.'* "iR, l^i^i ^h«t c^*t c^t i ^ (input) 1 

aftH Pl^w $ rtW^r , jJ*Hww Rwi 15^1 Pi'^llfll PT^nh «i*u 

Rism-Rrfl^f WR W ^ ppm ^T PlWH I *n^ wu (Input) 

(Processing)-^ 4 |>b# ^flWH I Pi’'fte«W^T wh« «lnlvifl ^*1^05 ww 1 ! *iNI iflflSw I 




8 







*f. spfpr '©N ^r ^voi^vs RiPm*< <p^i^ *rt f^w wpt Rc<™ c*r»tt<r g|w c^r 

PteiH I ^ $«1 'All'S'G*^ (Output) I 
- 'ai»i^il^‘ , ^lt'8w •iRPJcpiI <p1^®i c^Rc^iuj ^l^lc«i«i I 

^ |vB' B^tGn ’sr^St *K?f spfPT 'siNt <<lt16ar ^IW ^RlRT ^"tOT ^PMvBUHihi 
elfoilhwM- ^BRE (Central Processing Unit=CPU)-4*r ^TWT TOt CTW *ffc<r l «lfrill«»4M 
^vBRGm* Riffle® (CPU) <j*rf ^?T i CPU-4^ spjpr tjR ^(X*r ^TPT (RAM=Random Access 

Memory) ^T^pvlllH j*jR> (ROM=Read Only Memory) ^T^RllSI >*jFs i 

\^>vj|51 >^R> <jv©5^ ^TSRT ^PT 'sr-iJ^ $ 

R^^fS ^0*1 I ^tW C*!^ "^8 SIR ^TC® 5 ! ' 3 TO 9S t ^ ^TvC*!^ ^R> t£)(.<P<llw "^KT w ^TPr I ^0r*iJ ^PRTtft 

*ftra, *F5u& <s ip3‘ u>il R<isi Rter^sr < p*h.\© 
i^ilSl ^R)cvo Rnj^h wlwl R^*j ^ cwp^rPr^rT i 4 ^R> ^®rt^?r i 

^FHSGlw* 4^^<^3?rr*rpr i 




^P v f$5|«15| ^p G<3 <U<^R ^T ^ll-^tl^ i£)^ Tpe^ (.<1 SfP*© ^?U-^ftW ^Tf ^NT ^T RsC^ 
^t 'ai'uhi *1^ W^t c^lwBf Fa^l^i (Storage Device) i 

SiIq^gH Rc^u/q wPtT ^T Rc^iw ‘^TFssjT ^t ’srspr (Storage) <p*ihi wj 

^J^Pt Wt 3,0^ C^ <pR«1 C<pR Ol5 | *pR«1 (.^Rcici? ^rptfsr 0«l<pR SSlR" ^II(.<P I <£)C<P<P ^C<P^ *K1G*HI 

^r ^Nt ^?r i tpraPr <pI(.®w ^rer ^ ^ iRer c*tus ^?r i fw^Q ^rit 

^iRtw ^r i sfFafS »iR|(/p <4^ ^<^15 ^H^«i (File) Rj^ic^ ^RjI^vo <p^1 

^R<p| <9 fP f PT wl^Hi (Folder) i wl^lw C^T ftOT eMI'stt.i 

c^icvs ^R<r^?r i 



^Sf <p<ih f^“ <ppv|5i5|^ ^\s t%5T I ^JT- ^•TH^T <pP^5i 5|^ (Analog Computer), 

RjI^t 15M (Digital Computer) ^RRvb ^P^iSiSH (Hybrid Computer) i 



^pP^SiSR : liRpT*! (Analog Computer) (Measuring) ^Fbc 1 ® i 

CT* PT- R'fljc'en ^I(.<1<1 (.'fiik^ra '8^T-^W, C^t^rr W»o(.ihi ^pDpT ^T ^®T <p Pit^R‘ "^PT ^T-C^Rf 

^qttT, ^Fotu^ 'Q oiR^F©'© ^s^it ^ilR <s lR^r 9 P?^ c^3[ ^ro»t 

i ^PMvSUi wn >i^(.ix.ii ^fRf^© S^ri^ c t Rwm «nf^r 

<pfS| ^IT 5c<5i^t <ptil c<ic^> ^tlw i 9 tR‘ ^IvbR ^rc^t^ro 85 ! <p|^lf5 5w>vo^i Rt. 1 -!*!^ ^Tv^fjl^ 





4pH®B|<l Pw 



<t 



RR*(tRT *jR I ^RtRtR RtfiSR <K*J WW R^sR RO 35 ! R#tf& RSRTRW PfRW Rcr - !^ 

rxRtir *jc^ Prw crcr 'oihcvs rtw i rjer; ^rirr ^PrS'sic^ ^r ‘SrPt^t- ^^r-RfRt 

<^f i RF©$| sR>|R Pt^-RRWlRtR ^©TR, '5f 9 r t*TtPf RR^Mc*i*i ^rRT ^RlRR ^PrSiJI^ <u<I 3R <^| I 
4RtRR «WS®iosw <mi*m stRpfc w rRrhr ^fet, Wet*, ftffae Iwj ^Bfids* RtRjtR i #krr 
Rklw *|Rjv© ^l<r>lw 4R1RR ^ppHSUlwn <pk«t* ^«ik*i 'RtGRT RtR i <ppRSi3k^ sk^n RPn? 
<p 1 c®t ^Rpfr <pw &©R <Mf rr i wr, <ar> ^k'st <u<i^© ^rirR Rgsi rIrIrR© 

^ri RnwRSRtRtRRT i 



IWWl*l 4>P*i©3H! : tvifaBM 4»P*|vB&rt (Digital Computer) R*tW R*CR Rf^RlR RX^lXtR RtRTCR eft*© 
PtfPf (Instruction)-^ R>fcc© I IWWJM ^1^®G|W4 R^tW RRHR *JRR RCER; 'Q *l4i*W»flH» 

(Progressive and Sequential) i «v£r|m RgR R|$»I^FM®BW Rf 0b*«>I5*T ^P^©B|*i*]wT Rp^; 
foRruto ^PrS^I* | RRri5|<n ^pRS'iJl*] Prc*J R^Spit R*tW RSRT ^TtTT l RRruto ^PrSGI* '^RX (o) 4RX ^R* 
(i) ^ ‘jTS <iI5r|R R^lif Prcij crRIorPT 'Q Rcr -R g<p g*Ir R> tw c*^w*3j^w rR g 'srf5«i ^?TMw 

nq Pr^R < p \( m <\ r^tT^voR* ^tw RftR> i RjRrulq ^PrSSIwki R^sfRR sfRpf\© rr RFiSwra 

*tRt¥ I ^ WTtWT Rf vq!^’^ pj^lt/sm ^KIc^J Rpr© ^1 <pIw C*PGRt RlR, r51^c«1g 5 ^j^RlG’SW "SRI RXRR* 0 ! 

RWTW, Rpj?i 2|^R fvbc^Rspf <pw c<pk*ii <u^rR<p|51 W ttHt i 



r|$R^ 4p*|WBH (Hybrid Computer) : ^RlR 5 ! <frP*l$i5!<i 4RX l&WBM 4p*l®B|M4 stuilet^]*l 
t^Pl^jRPln RRRC?T R$R R5RT RR R^fivs <pP v i5'i5|«i 1 ^PrSiJI^ ^RH^f ^IRX R>Iw|ei 

<s wf^R rrtki 1 rRG'© ^FhS5|w rptW© Rx^fft^© ^r ejft«ii« 1 Rx^jftw ^tt^G rx"W?t 
^II^R vo I4WGH ^XC*T csw ^T I rtWB|®l ^X*f sff^© ^Tt^ sjR»ill^C fc tR *R fiRR 

I Snl^'-t R^t.^ ^T 9 ll^©l(. s n <u-q^vs ^PMS5 |«is CT^© ’fkR 1 (^1%^^, 

pw ft?rr, it iftaR ^©m ^vojiPtu ^xc*ir ri^iwj srr wr •bt 14Wbm 

<^Pm®i5iw rtr^rrmi rx^ rxt^© f^rrslw w P>^m ^c*r ^jhi^R^© w i IvMWh ^PHSUiw 
^ ri^l^M/RtflW CRt^R WRlR W^RT wrtw Rt 'q|S'5^ ^TtR^kR R^R I ^ ^5t 
R^lRlR ^RX^RItRI CWG ^Rys ^P’RS'GI^ I 

osj^) R^oM 

Ww l**pv®l 4RX ^Tt^RW R>f^(.vo RjRr'Sh ^PrS'SI^i fifRlRv© 8 C3%^© Rw I CRRR- ^TBr ^PrS^I^i, 
CV|^(ipR ^P^lS'GR, RRyspvi ^P^l®i5|<l ^RXRl^l^P^lRRt^lkRHM R>PM®G|<I l 



^*mr 4P*I®UW : YfBT ^H®I5|<1 (Super Computer) 1 ^ RRCbCR <mt ? 1 ^ WTOT 

yvo’lR) ^iMsT <j>pvj^|R | ^ffR R5pvf@5^w Rt^KRI ^RllF©'^ ^RX 'btISr "SR^tlRR 5 " Rcfj^^tR W5f Wt 
RtTT I 4 RRtRR RRW WT CRslTRt Rl^lCRJ Wt RW RR I RlRRRt, RRRfJ ^ 

^ilPr ^n\R<p ^G Ss|vo'©5i ^1(,<l^ fc 1R ^I's? ^RtR ^PHSl?!^ ^1^1 RfR^HRt Wt RtR Rt I 

WRkR RTR^s ^TBT R^i5^1<l^Plc\© RC?IR RjWtR SftRRR ^R 5 ^ R^yf ^spSf RW 4RX 2jt% CREWS' C^tf& 
c<p|1l> t^'93|R<p/*1 iRRxp Rc^R fc t 'Q filf^RlWWR <p|®( R^ltRR RW I ^Ic^R^I 'G WMfRR^ Rc^R ^c*i^ 

Wf'^RR ^PHSoR t^oR Rlw I 

^rtR^tXBRt R^RRRT 'G ^HRRtGRT Rl^T ^RlRTRR WK ^faiR ^WR: (Satellite), iRRtR G ^-(WW RTWT 
^Rv5^R *flRCR 1c f (Atmosphere) ^rx 



4Wttkl 



0 

vul i ■5f r iki «pPH5T»itsr R«r>*ih wlttlcsH - npjBir <s *w ini's sifastoH v*r 4*it4*i nt ■adi'cnE 
‘SnPf'syvpJ® VI i 

*PIH‘4P»iw;h ni*H$n 1 4 +ut«i^«jftn'* 4 TR+PnitH «wi whi qiii 

nt I ■'hwIR’bIw <JR^ ^p'^'F *HPRT t.’V^'i ^Hhi ^PniCln «mi O ■n'w^ I 

^lt*iltnt"i wiwi ^nm +Pn®0n pft 1 veto's **fiPT nfw ynni ^I^MScn Rwai^ivefii 4w?, 
nnwiw nw +su< 1 

4.0 ov »i^fl4iyi Rwm jjwan yito 4Pn®i!to i%»i ^liR^ «i««his 1 4fl» ^i»it#i Bofli«ic*i s w 
*i^Piv» 04 . 8 ofl» <ppHit»lws *p^ | 

CT^i^ir^Pnttflr • ^nto ^PniGimir uu ^»*i Hiini^i ^>f*Hitis «8,im L4i*n9'*i ^PHiutir 

(Mainframe Computer) i C^HtSPV R*pr nfitol*l 

ini's RtSpItM'fl ^|Bt 481W *!tOT l^'BIlfl^ ^tolli^l 

inra Rtsm « *tim* oAhor +Pni6iC'« ^isjwj 
w'shi nm n*5t nur 1 ’qfrn-'sii ton's „ w 

t»H‘-^MI=ff i e *tcwir 4fa%FT, 4Jl<l4-9l»ll «|R>$IW4 
faflnnRsiM 4^etfiin vsm ^wiin*tw 4 Icbm bhA annum's 
i*Anup*i *Pn®iJto nwnto «il 1 
c*ft*rc3R <pFHiti« ^»r w0« *jft«iwH ^iPitCii nm 
'nw'lPi t»lPf*Hl*i 4« 44t;ni' w l >siw4 njnnto4l3l Rliij 
■vN ■vst'o ni«i | 4 ^pPHiUlw Rl&n ®PF|?r «u|R|w*H u^WI*l <i<\\4 4WI Rti*| nnws <p|«t «w| 
nt?r 1 4 «J^1 &»*'*«* oeftaftfSK nt1v3«iBt *m *wms *slet 4*1 nto 1 

^Ivllwf ®m CT^BR vPHiiJls HlPlw vr >5»i*8 ntBT ^IvilvH *toto®t *1% 1 tftonnr 

■IwlHn RnR*til«wi > *lfH 5 re?|j1*i ^«l» ®t)**i enKf i'ajlR alliilw ct^ssph ^FHitto R|P|» 1 

^iRPtn, fiiiflU ntwtf ^bjiPt wwiR t^upn ^nMiBn w 1 

f5|Ryfi| #pnW»rt : ^PmbUihw ^h«ja i CTisn^n ^1 *MBi»hi ^ 

+HSBH (Mini frame Computer) URT'SfW^I^ »0H « «|ft*w|*l'i BtW C®^H CTtPIt ni^wl^r 

•rt 1 ortneaw ^nWsiwi »bi PiRbr ^PmSgiuw ^>iwm ^si'si « 4 itan nii ffwi»i*i^«iM ^ lin 1 
1^5 tuX'iuR ^PHiUiwfl *itoi ftRupn n»Pn»BiH« diswKfH 'siw^ ni^^n^ifll ^isr ^at** nmwn 1 
RRtar*< ^Pnitlsfl l^r ^l*Mil»l«i 1 wd^Ji-wiInh’a, PW-^kHhl, n^«iHI «|Ii4h, 

^JlW-'fNt « ^ ^m*iI 91 artiilw nfil^M Bnis =dTi>vl*wiH urx wir <u«iHK'il« wnr RRbp*! 

<mI 1 im® tifowm Mw ^ *pw PiH^isniiR r*^h <*Rv^jtw i ^tai?r 

's|'tn , R^ I%,t*w R^tii *whi -tltet I»IPIbp»i ^al 1 

^l^w^Pnithi : '(liwI'pPH'SGh (Mi crocomputer) '^cwc t^|U ^Pnitln 1 51 !^ bi^H! 

•♦nMitu ^ mwcr 1 »n w »iftt*i+l*iW!wt4 ntc^nw Pif*r ^rr vr 1 

•iftwI^PHiUlu nt Hlo^lnh ^PHiBIwan -n*sd>nliil'B '^JQHtST ncR <pFMiGln nhkH 
■wsbrt ■sngjwr ni^BRr *sre®rcs; 1 «il^n-'a(inin'4 5 «tfi#T, Pm «iIi^H, 




w^'w a i ^PnWiiq 






alUlleM ?FT *RH7RT ail^lt-W ^tOT ifl'fR' »!|$W>l4f i M i 3i3M I »ll$M>l4f i M®i3|« af*ftW 

<444 2^4*14 (Uniprocessor) ftWB i 4£4 »ll$w»l4pM$G|M 41^2^444 ^ i 

VH^I^HSUIW «J«$4 2&44T44 4 5 4®r ^4 ^4 <3fc4 $*144*1 4V34t4 fviftufv! 4f*«'l$GlM*l 

filwil'st'jlii'sl ? l t's|»i(.*ij5. I ^pHwJln 444 '0(1^ •qj^'s 3<j 4f l 



u»Ri«i*i $44 C3C4 414 44t *ll?l <k.®i »j|^(.fl>l < pi*H»i>|5ic. < p t'»'«p'5 v 1 4f*M$B|*i R,mws 43 1 44 i 

44T3I4 4S»f 4S«f ^l$t4l4P v l$i3|M*l 4J1414 'Q 'OTFT W 4||'Ht4 4tE4 I WWt^lr 4II4IUM 4f lh 1$'i5|M 

t?H4% 4 ^ <jprr ?f»4 44 i <$ 44 4f £)v i$Gi*) 4 tmB4 

Rvk.<i ’iRB'o l ®ijM'3<. v Rr 'SIGN'S C4lB rc.d^ l •njMutHti CBC48 C^fB <a| |4l«i s <pI" v | 5B|<]'Q (£)44 <st*ile|*i 

*MSt>lfc« ^«inlir«^0?i]1ir 

^<p<pv»|c^ Rfi^n>»lG^ <p|«r ^c'© •Tf i AI^^R^g^R ^IvG^Ig’R" 

’ s rt 5 crc 5 T ^^15 <?i«r c^iw c*i^r i ^FHSbiG^n ^g*jt v5 g^^i g<4 i ^it ^gc^, 

g<p*5R £|R>?j|<p5H ^sTn^T, '5’RTtft «|R>, ^R>, «(R>, RR?$| ^Ig^iR "W 

ifc *irSTTl<r C^tw, '^©'QTtfR’ < mIg*iR Wtf ^i|Rh? C^tw ^T C^t^ ^©j|R I 4 ^twf 
^G^G^elFolU <jgs(^ 'sjwi ^rhR^p^^tK^^^g-i* «ri3 <u<q^© <wR«i 'Q Rfosi eR^^D^I <iart<“T i 
^P^SiSIg^ ' 3 TC 85 T R Rg^ (Sfc^ ' 3 Ts^‘ ^G*1<F W5T ttfU* 'Q ^iSTJ* 5 ^ <jail ft <\)<\f^ ^?T I R^«T RJR|*® 

wtft<r ^g^rr*tr ^t-c^, *rtfc*r, ><whr, UjmwU, 'Ql^nw, i%Wbm 

<wIg*irI, ftft'Q <pjIg^rI, feft^R/ftPiftf ^s>j|ft l ^TR~ ^ilS'iS'^ ^ailPr^i ^JI 5G^^G<jhtT rgc^, 

tfSRT, I4WBH C^T, Pl%, R>R>R>, feI>1^1<l/R5l>lPr 

^vsJlftr I 

^^QTIJl^r : ^R^S'GIg^^ ^QTUt^ ^Gt3^ Pl^H GnG^g ^G^l I ^pvjS'SlG^^ ^5X3TJTfGW 3HHfe ^GD^ 
I ^^QTUT^ W^\ ^f^TITR t?«1C^ ^f! G^ *Tf I ^F^QTUl^ 2pfp^o ^ 2j<pN" I G<J^*i _ 
(Prewritten Software) ^ ftpW filtillerW C^TlT ^W^QTlTt^ (Customized 

Software) i ^ i CW- csWfa (Application Program) 

^^Xf>1G>C^ (System Software Operating System) i 

^miwtffcw ^rwm ia%r ^i51 fflfcg- ^w^aTirm 3 ^<h31 «iR»4h w^w^jprr 

<PG^i <i|«rh«r|vs <q>G^ I R 5 ^ <il«(lG5i sfT^ *^-Rif^o '*i<p^ n s^3Ig^^ ^iIrIg^j <jR g<pIg*sI 

^?T i WItft 0R>4)h 'S f*t^T £(R)4 >Igi5] R^txi ^Fogv!) Rg^<i-RgW, ^U ^T^ItM^TT Hj <pIg«t5i 
W^TT ^G^i^ RgHwIg^ ^<pi5>QTrn^t^R <pRgh C^TTf 2jG^I«t«i ^?r I 



Hh*| 



^P^UlMU 'ail'fc »ntfV** 

*}tBk fRIfi j ifBRWpr (Abacus) toto *l*Mw» *P*lfclilciM SfHlw flW to Ro>ic< tot ^ i 

^jhl-pM iTOrt. *lTO®»l«w TH i IVi «TOfl» cfc*r flflhr'wlR 

*|RMV^ TOT TOff TOR TO | 5|fSfs 4Jl<l4l»l TOT TO »|fe«R>lM TOT TOT ^Tt | WIWWX to* 




aflEsTviPifiivra 



<flR*i3ta totbr tot tot ■tor i fl'fr’ff sdo/<too fSpro « SR cwr *i*rito 

■flilTOPRTO&sR'TOTTOTOr'TOrTOTTO i 4^ilwi ^iwtSIR* ^’ i ilwi31 R^it*M ^pTO fR, 
RWR, nlPi-al ^wjIRt CWT, Rt-R Ri“h WM, i*HRa <4JRPFR TO ^TCTOT TOT TO I <iR>wjn TOTO 
Rpim <TO B TS , ohl tm? ^IwrR ^*imw 'jtatnl «uhh>R «iwra «to*ri «(Njk'» ukHi* I 

ifljRITOr enffR TOti»R"ffl1TOt csiBlw *w*i ^c*rc toj^jpT «flc*r ’ITOT ^Iww wr TOfira tStototow 
sjwla^Tlfl'ol c*NT cw t4Ri*m TOuIgm « MRjtR RjRcva^t«!nail»ft ^i«fl tiin w, *^ad3»fl tow *Ibi1®h 
CTO t CTO I H’Rh ■vlww 'ww TOR ■nhifl CSTO* ’iR'oRn 1R inPhil* >M8 -*llt*l 

e)*HR<1»l TOd^^TRlRTOfiTTOTO I VlPhlww ^)'¥'Q TOT^iOT *Hw I •Wl^^JTOR^CT 

wtflAfl §HPraR RtSBcsrf ^bitot to RlR^r tor i TTO j«»to TOr i to tor w 
55pml»i PMw •ih<p «(l«w«w «fl4i*i TOIRr W RR-4 ^X’tTBT TO «patn RR"BW^t PITOT pIPp® 
m^liJ 5iii t'oR wi i 

y&S^, ’TOT tdfM* nil*«n (Blaise Pascal) -ilWfl <n* TOIfll TO* ^ TO HI TOl® ft&R TOH I 

toUR rt»t 1TO *DtroftjR i *hm'S1c« wr toiot ^Mstetiro toU* c*twrPrro*Rr «m 

(Programming Language)-TOTOr cro«1 *wc* totor (Pascal) i 






f*p2Ft 



^PtiwGIwra ^ItW WSfltfM ’iR'oRi *iu<pR« '»«i Pi^Rist (Gottfried 

Von Leibniz) Fsl'at's 'ail-g'Q «illa«p taR <pg<ii i '5R 4 ‘itas <?rffl, 

R«im, t*r, «r*r 4^1 ^ffw R# wr cw iRRftsmt^^c^^Rstjcsr t s f^ 5 ^r’f^^sN ; T 
< pw*i i C 3 %M v s m</pHR *ilc.*ra lift <jai5 osRs sft¥ <iWT *Rr iHlrb J il(. c n 
CSfftK 'gpH?r lit^R <i<.a*i <pw*i l ib-oi '3Tt7^T 

3Ht*M 0StH>i»P CTft OSH*!^ *IRa<l>l^ «J<R|« ^ ^C*PT I 

W5fR <Pp v t'5'5|(.'Sm ^*)Wr RRH> ' J Wsfa ? ¥ « 'W frsR^ Cbftt <PM*1 
b|sf>i <jj|c<ist (Charles Babbage) ib-oi ji |c.®n I P>R sfs^otR^s 
■*TC3?r 7 1T 5 T csimr ‘<i)JHlPlfi3<WM SRpf (Analytical Engine) i bt*R ^ 

<ulc.net , ®ln 4WT%f*lt%r ’iR'sRn Rc^cn nltR R<,®i*i i 

ibr^b- ?JtOT RR fts,«ij|c, , eM! C^srttw R^Rlthtil «m»lPwh «raw 



ib-^v RR fti«uiws« c^rttw R^Rwmhi «j<i>i1*bih wiw 

(Lucasian Professor) ftcuw ^ i wt<r 'siW «jn>lRtlH 

prpo <p«i fi^ni Rwi^l RSGn i R^l ^tiftf CTWtcsra"srt^' ^TtiW'tR 



^rrMc^ 




OStIc^ CSlft U3t<p\v 



taR* i R>R ^<pfi5 ^csi<i R'®| c*r <icsi ^rr^^lcvjR 

*ik1t<ij ^*T‘ s J 5‘ spit^r^T^c^ ^sifSc^ <u^HT, 

^RpSlI^t.^ \5]X*f f^T (Mill) 

i sjl2p$il^c fc t?r *iRohil<i ®t*ij ?\Wu$ *i<JR*pR«q> csftsftsr 
w^rr i fwt%t ^ Iwt^ ^JlMtern (Babbage’s 

Folly) ^RR <M(>sH I «l^5*tw R^’T «JlM«t« R^T RrT R® * n * w ’ 1 ^ 

Rfflsrfb^t | Wifk o|evi ^jk^usra R®ln wfw *RT <pptii»5|n <7T *Nfer Still's ^s, <pP v lSl>|(.<fs 
f&sr RR <iwt w sanest 4 m%,«h i iV'S's ^ ’iR^R^s ‘4jHiRfi5<wM *tmtc^ 

“ I ftww Rwb*h ^?r i « 'btipr «ji«etw 



<jj|(.<K,iSt?| »|R<|ip^ ii|jH|Pin54jM ^rart «1M4IW<I 

>i4tvsi'»lw ^rfttiu ?sc^t ^ wm ^n?r iswapr ^iR>vih ^iR^Rw, IR^itp® ftsaw 
<pR * 1 ® ^lti<i(,»i<i ^* 1 ) 1 , c^fR io^t (Lady Augusta Ada Lovelace) i ^stt^ftRpsR 

gfafsf «ppv)5'5|'{i csftsjRR Scg^l "P-al I isR 3 i^ilc^'a ®t*u i&b-o »il(.«i 

srtRR ^<il(.^<i siRm^i wfHrr ^R^p 




bl®PT ^jlwst 



?sRs^R^ caftsflRs. ^Ttir fiRR (Ada) i ' 

<iaf5 !'*'»<] < lt?lR i '©k‘P c*T jm^lR j i?,lti'©l OT'STTt 
' 5 P W R‘ *p<i(.'s R' ’[RtiT 'StMS iiw -*1*40*1 C*fSTn"^?T I fw 



^cuiuifluGair 






«jiwwm ^wi4«^r^r *& ^ sfm 

C^nc^ 'S^ x 1^! < nl ef&m C?\m ^llc<p I ^ 




^1-^, f*TO‘-cD'5[ 




*FMSiJ|f| 



io 



Hl'i^l'ls fttil$ SHI'S £|R»ill^*flcHfl < I a l'ST 6W(.? I St?]H < PHl t<IC® HtCfT CH, ’>1»KHt*l C<I J 1 < 1 *13] Sj&Pl'S 
to|<l I C.<rf" fltflt^ iVbr<? -*1 1 C.®1 <(®<llca5^ ^5fT tfpS-iflfT <PC MV 1lP|U|'g, i(SW ■»l|(.®l SjoPl'S S^Plf||»l <|c.-g| 3 i- 
IHPGs, csrfHn ^sjif^f i 




$l*wdjl CWtfapJH : ibbo -am^TQ ^HPT atftHrPPfTCHfr ^IW W ^ <PHH, CHf^H to 

^TteRT j il^lt<u i R>$ ‘S’ h*rt SHI'S affanfawlH H*tw ns ^F*r HlfS?®i i nlts-<p®it»i SHI'S atf^ r 9t^ s ?ic e l?r 

H'Hlwr sjnr ^h *rarr *tw ant -Mc.^ ws 
ntHw -or?^ c^r i SHl$,3M*«iH hhT hPt <?r, 
'5ffC3#^tH ib-vo HttHH ’5*1# (Census) chh 
* p fit's <Pfits ajftr Sbtoo j ilt®m “^iRfi < p|«f hR[ 

HHH H*fe f|I^tfiR«i I «W CHlsftHTH 
ftw, (£FPt w Shth Hfanrmm ^HT 
SjjtoVlMfl to wVwSl Ci!<MR<WM HPP^t^ 

HSTtstfl ^.fi I 

Hpnft wur >wHiHfi ®hi chhih 
WJH 5.t,«iRH-‘fRri?i#^ra' (Bureau of Census)-^ Hl^HtHJHRh 

w. ^lusiJH <wRvr (Dr. Herman Hollerith) 5b-v«t HttH CHfHtHH HW*IJ HlkHtHT srf^ntfTHt 
(Concept)-^ isfets Vi*ih t*lPH* HtCH <4^15 <itam isil st B RTHH s raH l HSWI^tv dHiIs CHHfHlHto'. 



«k»ll<(.HH CTHlH C»lPlt*HI Hklt*IJ SHtH HfoilMHKMfl isfHI HH¥ HftH $«WHl ’TR ^ differ 
wM I fft*i nt'ilfltHfr c*i*iPl C*lPlt*ifi ■'iKlt<u5, ' a ilt»iIfWlfi ib-Sso ^Iwfi < l s l®i ^"HiT *Pfil 3fi | 

ibb-o CHTS* ibtoo HlH | ^ TfHTR «Hw9<T>l« WPHJT <t C^lfit CSKR ^f*T C*tE?T to (RtfS - too HtCH 

lllStiiR®! I ^•'ifiltHfl' <itam *iKlt<ij to ^ntsfito ^>»i Ji»itim »icHT ibtoo *ilt*ifi ^ailfflfi ^»l®t <Pfil 

H5?lft*T I ^ nwfiW - ibrtoto HftH ^5tfT S«lRs <iai f||RfijjfP'»lt<i fcsftT to Rfftfifi etiJ t^IHlR »lil <Ptfii I 
HfH'skto ^rm<3 4til^ t<Pl wv llRfl HCssf ^C?T ^lU^I'HH RstWH CTHH Ht 



toil^RifR (IBM=Intemational Business Machine) HlW C-^MlR HlSto $$ \ 



HIH>^ , lt'« <i’Tl<plfi l^.ujfi ^kltfu tsR •^nwslfit'ifi »il*ut»i SHI'S Huf^f'lfi <13 < 8 • J ^<rt <pfil ^fi | tflfjHH < p|s , J.t'nl 
^W‘Pt5l-t»l^lPi‘Pil'l «lta s(w*l ^>I5tfi OTQ?ir^r I <i» HIH»^»lt'afi SHIs 2ff^HT^5t c tHH 5 tW I 



HTH3<f>lcSfl i§ *MI, CslPtCHaim^ttHr, CsiPlH C^ttHT (^R WT, C<*n?Tlf& 

HMtll ^sjlIH H>|StHtHl •qjl^tnfl?, cits *kH Gilt'S ^s | <ppHSS|fi «ia STIR'S ^STTIT H?^ 4 'HH 




I 



5,t»i < «ljR < p yl s ^t°i<wiR<p <pFH S uita ti T&tol afst^T -J^ <ptf)*i Hil^ul to HRtsfi '^■qjlH^ 5 "®'. sr*i Rs*it j i'5 
(Dr. John Vincent Atanasoff) i ^ *|MHl -Mitsui ^smi ^H»(S *|4| ’sHH Ht^HT <7Ts Hf i ^ 
R>R RtsstS. SSI's *mtni HH*il <iai tsRfi hR^ > "H*iI ^tfi*i 'flHX itoto'l-tob - j ilt°ifi 'STC*(T Rt^i^CSR 4 ? ^>PHSS|fi 
?sft | '51T to v5H H^I»Tlthfl HPT toiHHltfl H^IW HPT HIHT ^ ^TlUHPPF-C^ ^RHSUlfl 
(Atanasoff-Berry Computer), (ABC) i ^PhSTjIm^, appr H^(H (Storage) aHX 

HlRfs<p/^I®ijsn<p <p|tBtfi at»i) 'ojl^fiN |SS<i (Vacuum Tube) HTH^IfTH 5 fItH5’ I =T®*1 H^,fi CHC^ So »ilS.«i 






ijca' RRR4 <i|R^R £4!^ i£T4 ’II^'bI'Si j^c,<n i£p|; 2|<p(.«-^ 
4l«t <p<il ^.wiRei l iflRPi 4R v l5'5|ii c©R <p<;I ^miR.«i 
’ llRFs*? ^44* stl'olii 4 Item 4f ' 5 T s PTTt J i»il*il(. r Ki Bt*iJ I W. 
^f5pTtW W <?# iS>8o-i{»8i ^fflFRT ^C*U TSR '5^#T 
(John W. Mauchly)-^ C 4 s|t 4SW '©Rii<] fcaflr ^ 
c^fK i wt h$>iRi 4*r c*MRM'»lRiil t^RuMum ^ 
$(.«i4fia4jh ^f®R«lRsj?r ws f^t®R i 
^#r 4^ 4H$BR ftaR<r fpsr 1 SS 4 C?r <44? 

c^il'alfi R<.<p 'oi^'^tw osf. csRT®tt^ '44fS : (J. 
Presper Eckert)-<£R ?RWtf%4nr 4 fst i 





<£| R 1% <pPh5u|<i 



iSso^ 'RtC^T R’tfwMtSR <pRi'» 4*1JM4 _ - 

^8TTt^ (Howard G. Aicken) ’t'RIW 

ftslw vStuK £t^r 4<.iR I wiRc-iR *ffst34l'B s|<(l%<i 'sross) 

'Q <i|Iai<p < ’f I *if'©ii ><i»r!i*i xifSt-fi R>R 4|*| j'qiidspii 

w Ml<r *rfl4**Rr ste*r 4t?R i wwiPR 

ajc#t*i%w ^rowf Rrc?r is>88 ■stwt Urn *ra1t> 

4<l(4 ^psrt ^ | Tj^fg- -sp^f-i (Mark-1) RsRtGM 
4f Sh ’f®si?' 4tw af^ro ^?r i 4W ■*rafN‘ 4Tst 

Riji^^lil ttw (Electromagnetic Relay)-<fl 4 Rt^rr RRtuh ^PmSwIh 

Rills'© ^4 i ij|Rfi<p 4! St ji * , v l I ' 3 R 1t f Ryi <ilfa<p (Machanical) i sj^R>ii R*p C$|C4 'srf^-i R«i 



» 



rciLfcnuKrciM 



<pf*MvSw|M|51 R'oM 

^mtw l ’ 3 T s TC?ra‘ 2jc?j1 'Sr c«i *(K*T *TW R<p|*T ®Tt^ <pw <j^H *f<ilcsj 

I R<pIc^ <£iw*1S (Generation) R^ic^ t&R?'© wt ^ I 

R'ohic^ ^iR<p R«i voiR^r ^taiurtt ^Kt ^rt?r «tt i *t^'©T 






(7T ^ <rj<i^ <p<\\ ^ ^ ^ <ppvj^|^ smm ^P v tS'5te i w 

t^T sf'src'jj^ <ppvj5t?|^ c <5 1^T c<p(.°i <i^h 2)src*jj i 



2j^2^fSJT(iJ5>8^-e&) 

\q %nw©rf^r i 



l ^1 2|'src*u^ «TW 

r1%% , &©R‘ <p(.<k.^ i ^rtw 





4>Pm®5i« f*m 



i&S'b ^rsrr^ t^®T <pIg'st^ 'sru 15 ^FHS'GH i *3 Pr<p C^l c<p ^R^I<p 



fiW^T *\*?°\ 



1 



^P^SBr <jr^> ^?r i 



I Electronic Numerical Integrator 

and Calculator (ENIAC). <<|fitlH> ^FMvSBlw iVooo 
vsjjI^I^i fB^R RRRR R*Rf RC?rfl«T I ^fB 20x40 ^ 

WR^fT '^5' RRf ^?rf^T l 4 <jsjfiR 'Qmf^T Oo t^T | 
^ 4p*l1<P ^PRSkR c^(.<pc^ £ooo CRtR ^R° 'Soo 
RtW <p^(.^o RfW i i£f »rg$r 'srRf-i 4R° ^'iiHi ^RT *jgsr 
C5CR 4Pm1<P Ooo 9jpf (Rf*f RtW ^G'© *ftW I '©CR 
4>FM®gim« Tsmwx ws rt 9f%j^r 
Ror'f RlR^ <irR (.<^lc*il RR^RT f^®T RT i <iRc<i '*RtP|\© *ffR 
| c^tw « >iklWJ < ’lRb|»Ml Rfaf"! ^T 

fi^fH « 1*ftra*r I ifefi-fi- < #3' t»MMll^k 



iS>8o ^nOT^^rWPnftt' w?r , «lTt^W ’tffi'aRl SH 'jH R\S»|JH (John Von Neumann) 

•pw »i (?T, <pf*M«5R -qc.at-51 <il^lR ^*lJt Wt CTC 5 ® ^tlC^ <i<.ai*i 'ai'»j , a«iR Sell'S « 

R < lK^f?.(.<P'» <li<l'»v|t <P3| (.<!(.« *||w I 

«M»K i 4 ^ri%*tmr •’ik.hBp'® CSflstPr (Stored program) •rtw , *lj|'® 3 i<^Pp'a csfWtiw 

stfsHfa i£|*J9'»jI<j» (EDVAC=Electronic Discrete Variable Automatic Computer) ^FMvB'BI-si 

t'oR <mI r<i i 

’^■siPp'o csftsl I c^-si j 3 R<t" 3 =T, 4r® T 3TK^' s rC'®f2|<.'®)<p ^1* CsflsflT^'^t's (Wire) 'S ^l> 

1w ^c?r ^ <imM ^<r RNte trc^b- spftwr « FUisoH ^fp«IT ^ i Strait 
<pr*H«3|«m «(t'b(.\!> ^rspi ^rsj*T (Storage area) PRK Rci*1»iM csflsfpr 'aiN>lw afl^*r <pR«i wsW 
CW I icS>8<b-<?^ ->ll(.«T9 'SIWT ^ ^«pT ' i 3R' R'aal^kl 4««j|<P ‘pPMS'ER 'fsR' wi | 

«Hl»lR<Mtl ^ WR 4HS15R Isfe QtBw'Q C2flaftW5T ^*fOT1?T 1«f%Us ^ ^^sfg- 

<ppv)5'ij|<i t'oR I i<98<9 CT ' 5 Ttl 3 T sfRfsf 02|1$|T5r R*Cl(.«,U ' S T*(T Roil ^ <pP v l5i»l'!ifi5'g 

l (EDSAC=Electronic Delay Storage Automatic Calculator) ^TIW < lRlb'i ^ ^PmSUK 

i<too C*M ^ 8000 vtew*lt»IM>M9 ^1W ’flW I C^#W 

^(Jt^ S^«iR» 51 (Prof. Mauric Wilkes)-^ CT^t%T R'flsl^l 

<pf*HSl>l<i Rent's *raf5^T i 4«'®j|<p <pPh 5'5R t'aR'si <p|®j R®ipq's ^}Qtil<i H«T CspT'tl?' ifl^'SR' 
vi^JlRl iJsS'b ■5ftw , ^lw<r R®f»«1 4^sf& <^WlRr »t^r (UNIVAC=Universal 

Automatic Computer) ^rtw <^(* iv l i S'GR ftsfw ^c<h i j,s><ts ^rti^r ^Rwt^»-i 

(UNI VAC- 1) <ppv(v5'5|'*ifi5 t\»R ^<il ^ CT^tPf •^jwlc's ' 3 *?tH i T ^1 I CT^lPT 4 <pp v lS'5|<ilU 
£Tt¥ «)?.<i «qj<i^R <pw | R®! £T*Pr Iwlaph ^FMSuR i 










^rm ^trt *rt cj^t ^jt^t 
< s W3^ 5 t^ w^ttR *fR^i<r <k<i i <£\ <Rter 'qi^R^ c^miPR 
sjR><fe|\sR «pr i^rPT 'QTrf^T (Tomas Watson) <t>P*|$i3R 
<U<l^lc.^^ ^Ions ^nSH^sjR WJ 2)^fvb fiJ^T <PW*1 iRR 
' 3 TTC®T n^RRiSR ^«5)(h!) ' 3 Tft«T n^RRi^R ^£0 

^FMS5R <q|RR?j<p RInsgn© *2>®R <p«w i 




^SR'fijj |<p <pR v R'U|<i 



m 






'bcto »i$alR^ ^nw tw?r ^?r i <lRRrj<Mw 

RferGh ^PhS^r RR >q fwrr ^ ^rr 

^ ^r i a><tk *ilwi ’sr^jj 

<ij^rtft fifteen ^*ifs eifosin^fir w ^PMSUr w$ 
i ^R'g ^*\<\ ^FHSBR R'se|c r i^ RR^ cwr 
W RR | Iwfw ^feSET 

^j^R^RRT <u<mIR<f Rg^-Rc^g^R - ^tst 

Rc^iw *ig«i <pw i>s|gi*i d|R*tR ^rr csc^ wv®*i R«i RR 
<p^R ^c^>1 R 5 ^ <pk's?^i sWsr <i|RR?j<p c^ftsfR sRsft <p^I 
^?r i 4R?rt^ c^ ^ tost 4 ^ilwlfBvo sm 
^PHSUln^wltNo wt^rrsr fi^r wte w sfp- Rijr* 

*IW I n»RR CSTtSjTsr WR ^RfS R«T 

<p^jiKt i Rt*iw ^ ^st csrf*tt/R n»rr csiwr ^rf wf ji^<i R®r "R i ^ ^gt wRrr fSS<pjG«iR 
WR R«T ^Wtft I fSS-q *1^ ^\o tf]^X (TRC^fT <1^=1 <p<igvs ^ns I 2fRR 2|©?G^<1 ^PmSRg^ £RR 

^Cb^- 




'ojRiiR PSg^ <w<irR 
*T. ' 5 TO<p1c^ *iKIg*ij £RR 

*f. ^Rm^w^^f^QTrr 

^r. ^sRt ^Ps ^sttT 

^>. CfiftSjt 5 !’ <U>*iR 3 1 s,(.<K'©^ ^j^R <p^I 

^srw wk?rtw ns Jaten^, ^t*r» , wfe>BR, ^nf^ ^®rtR ^ <imR ^?n?r wr w etw^^R 

^pvj^R^i R^tH vo||^R)^ n3,R)R^ Rtj^ ■»(% ^Rt«t ^PHS'GR W ^ vofvgfNofl^ 

cw i c^?rr c^tc-rf ^ttR i ^ ^ <p|H3(.?j 

>siR W) ic5><?<?> Rn©R gl'STt,^ ^ppHSUR cvoR^i ^W*tR^?T I 

R'®1ii fij | sf(.»n<5 <pp’i’5'5h (ics^cs-^) 

R'Slii 2js?(.i|^ <ppH5‘5l<i^(.«nl afsj^r 2|Bt(.*n<i <pf*HvS'S||<.<m ^ei*il«4 I^<n 'ai(.*(<p (^f *lR> •^* ,v l^, '»iw<p C^Pf <p|c®t<i 
*^r Rf*H5" i£)^ N3j|<p|(,5| (^fg- | RfR 2fW^R 2WH ^lR<|Ni)«i nq ^jj£f9|R ^(.t^ N89tl^R I5S(.<I5I 

9 |R<u,\s5hPi^c<1’?i ^j^^R iJliPi^ RnoI^j gj^c.^ ^|R^R ^ ^Ic.^ I 





pwt 



2>8 



<tw ‘IJHw'GRc'* i^ss (John Bardeen), te$Riti|sj (William 

Shockley) ^ '3iil i 5|<i altS% (Walter Brattain) JaHtVtR ^<k | \»j|^{||vi ^j<|4>.|w 

R'jJ'S, *IW *(alv*r *fa 5 T " 5 ¥ *fl, ^ S f-' 5 R?T ^IHT I lt'o|?r StWC^P' <pP v | 5 ' 5 lw 

f^sn^r <ij«h w <n^. auRfciso sratsr «R*r 1%^ ^im ^?r i H«l¥ ststfp- 

^P*t®51?r c*?t^ cstwm <tMT 'S ^ ^ I 4 W C5hw M>IM« 4 

arsn?jp <>pv|Si3H c?t^ ^ i 4 >ivi«ui isfitfaRr ^MSGl*! Rww ^tf^w-ispo, 

' 5 Tl^R'^-i 8 oo, i'boo, T 5 HtRi*re i 8 ob, i^o, Prf^Pr i^o 8 Soi « froi, <*MPl'ailil-'aoo 

^sjlPr l 




^P.JSMPI'HSW^ <imR 



^f. *uM<.* , if5 < p t<Pl<l wwlRn «n^R 



*1. wl^uali/^H®! R'sjlPr csfWtf^Ts «I^N R<pM 'Q 

■*r. ‘isi’llf'* c^lU ^ui v *ii*il 

® . iS^S' ^STTf 

~5. <Pk®M ’iR) 

KIWI'S R'»si*fl <f i'®l v ®i®r*i l 



Y®ter a^MI* <pI*H'So|* (i&'Jjfr-S*) 

Rvolii sj'SK/ii* ^FMS5m "5l^[^rw *Fg*r *iswi ^|Rpi 5 i ^w<p*jc®il ShRi^s 

t£l^ RiRi«j >i1Rh> (Integrated Circuit) ftsR" RiPi<p«i 

wm ^ItW 4^1 fts%T ^3f ^ ^JT $b<t(t ^«T I *I^T (William Sockley) ^(If^o 

*t^T c<M^iRcvo 4 ^rlR^ fefe ^tw ^ i 4 (Robert Noyce) 

<pc<j^w ‘"I^rsi* s|R>4>h csps Ro^ I cwl^l^vs’ c^iR^lS^ (,<p|hiR <pwi i 

>0 ^ri i£\<f >i^c*j1*ft wR> R«lR (Jack Kilby) sfRm ^rsrfw >i|Rh 5 (Integrated Circuit) '£voR _ 
^«f»i ^wi«i i ‘qjfecn^ c^l^lR <pw»i i 



>J^|RlV0 ^llRpb <PW t^©R <?^\ ^ v ^ v sR 2|'S?(. - U^ i ^c«i 'oil^R ^Tl^Q (SfU 

^rtOT, ' f ft s r ttrt ^ <pn c<ic^ Tim i 

-ql^jR) I 4 <T ^WtT vailS'G*^ <1J<I^R I 

^^ 8 ^ ^ic®i cri^fw^ RiwV^° crrm^tm ^*11 f^c?r ^®m 

TftST 1 ^PmS'GIC^ snTPrar R(.^1iJMI (Instruction Set) R%-^t 3I1W i $ 

Ruf^^rm ^tw w Rt*m^iw f^r 1 <m 

sf^m '^kew 'st r u^ s^i(.<i hitler 1 ^ 

\5vj jo voho 'Q PtfePf-lr 'S ^^x 1 %r^-^oo ^ojtf^ I (^ >llc«l<l 

ns <ij<i^ «j«tc-j|5i <im ^mr^?r 1 







'oiIrPi ''iIRk.us <qj<i^ 1 l'5i 

< CTf^T <P'»ltbi 

«f. c«U'»«i qjlK^tiiteM 

' S T. ^IwJ^UJS «WJ feiw'Q fS^TCSf r 5R|J (VDU) <|).q^|^ 

■F^fajetwj* *P«1©3H OMi-^H) 

^krH»iM« PiPmh ^rm wPtv 

^ilRfo ftstw sjfosil c^J c.<p sf 1 % ^5“ c*fu© 

i ^ ^sfs^ot^ <w <9 t^fer *fr©R p i 'srf^cspisiG^^ 



f^uf*T R4l wi 'SRI R*jaM*jfi<p *lRt>M*p ^SRJ sjt.sil'sr^k '^ilR^J 
^TTP Wt | <pP v fv3i3|(. , si <j)<j^\o Trl^^rfsf^pf^ £\sR<j ^rt P 

*jw*mi3m4 «mj csrcsnItt&’rS^Hw^ wfer i 4tfi>c*i< 



c<p(.v!5R(.<pI <p)|Pk 'Q *ihl$PrfSm I *rg*i ct> C®1 <] ^ Si$h*i f5c*i<i 

fecii c^p#r i 

^cljc. 5 !^ £|p f&*lf& 8ooo «ilc>i ^RfS^s t^®T l ^>c<i 8008 sf^Tsf '^|©r|c«i ^Ic^i i ^ifiR C2f1$|tsr 

f^T f^t> | t£)fi}‘ ^oo t^C?T fil^vo f|*T I <1^W<1 ’Sfl^T iS^s o^oo ShBr^ <u<i^vo 

P I 8008 fi^lfE^ >llc.ei^ $(t '^|©rbi'sr|vs> WtP I ^ fi>CP brob-o fn(.SJ^ <Pl^2> 




^Tf 3,G*J 3]1C<P C*T, ^*NCL?C f n^ 8008 fbMflR ^WT f ^«1 ^ 8 ^ ^llc« 1 *sq ^PRI<P ^PmSGIgs^ i ^iR^lc^ 
'8'SR‘ I^T *P 'SRI 'bb'o 'SftTT 9 !! WH I 8080 vsl^c^ ^MT CW | >M\a 

Sf^P ^PMv£S|$| tvsR <1 ^»tPf ^pf '5P I ^1(5®1 *&S8 ' 3 iU 5 T brobro 

^rtewpHc^ fr©R <k^ 1 ’ 3 tr®t *\\&\ sip ^f^t^sp IRg<j ffiPn ^ipt '*55 ^ 1 

^FMv?5|m*i Jjf© spp xicB 1 

D'gpf sjerc^ c^Rc^ ^(.^>1 'aik a i i^fT 5 ^ 

^rfw i <pPm5^|(.<i^ ^fw^p ^PHS’Giwn ^ 

^rwwiPr ^Ic'bm 'wot <3 *tf^Q ^r ^ri?r i siww ^FHS'siw^i ^ikk^j RR>^ pcp 
C srWtsT ^Tpm frRpP filtill'SrW^I fiTRT ^TSf Wt ^TRT I 

viI^I^PmSi5|^^ « ^sri ^PMSUlu ^ ^Pvf5t5|5i 

^ ^*s^\®l(.<p c <! W 'Sj^cP i 

VLSI nq ^ fwK 






Tit, ^S’Stl^R 



4pM3i5|4 RW 






Piwtam R<pK 

^5. 'gRwjc^ C£fl2ttf^^’1j|(.<p'sr 'G ^I^^R'sr ^<im5v8?w|(.^ 'aihsw 

l>. wfDT t 3 t’lt£'sr 'S <ic.si^ ^RR^ <uM<p 

<u^R 

w. 'srTf^sjc>i>i^ T>ic>i5w^ 'aHR^H 

*N35T2|©tMHI 4f i M®BUl Cof^,) 

£|«r(.*ij^ ^P^SiSR ^(.<i ^Rf ^Ilf5(.*j <p*iR • s m's| i 4 «wj ^pvjS'Rw ^Rh'gI 
(Artificial Intelligence) wtw ^Br «tw^ B tr i 4 4 

'oilsrs i '*ilwj ^RR> WR *R *fsW sNwn -?PHS5|w ^Rpr RfR SWN <JRf 
^ ^T *H®>I4 R^I^Rl WHHtR l 4 W 4>fc*HI "‘HTW WR ^vo^0 ^ sfWW 

-qapvj^l^ vq^jvo^ | ^STRfW W 3TTI" Rt^Pf ^RR'I ‘ 9 f^ SfSfl-P' ^PpM^R ^<1(.^ 

*TRc<r i ^ <9 f^ 5 [ <ppv|5^i(.<j^ <p|(.^t<i ^tR - , ^R>*i *rm ^*jvs| c*r R^ii^^t^f ^P*r ^rtr^ ^JT 



*iB4»©im ^r ot, mms 4»PM®Bi4 i 4^*r ic t^Rr 

>i^Hj c*r^ftjp|% ^ <pP v i5'5iw ^i<?(,vs *iic^ ^(.®i ^c*i <p^l ^cd^, ^T^r- 
3 m> ^NO’lR)^ ^StR^WR ^l^wlsic^ww 4J4^R 

< *T^T slorc-ii* 'i'§*i ^ sjc^PiK **m^R 4^tpR> c<pIg**i ^Irc^spIsJc^i^ic,^^ <n<q<i,R 

*f. uRRh «ijl«?tC?nsT cWWtflfc 

^R^'GI 'Q wIc^lfiR* 2|<(fe51 D^H R<pK 
ss. 'Q ^iS'G’^jr? <icam '?l a iR ,, ^ N ®l R(.®il v f 






' ac l*i 'Q Rc 4 ^ j i<p°i ^RR ^P^SfiS^ 



<rRtR, «jfo*il<M fc t >q qR^^^RRR'jpr «h>®| ^'sR 



w. Tsfet CHJlwer >0 >w*ii*Tt^^r *lRf^^Jt^*reN4*t 
^It^r ^spft ! l7T^/^l5b <s j5' «jcaj<i 
^3. ^<p>llcvt <^1^7 Wf ^Ips^jc^pls 'G ^|Rj5|P<K 



^^p'5 > q?uI( > ^ «p»iR<pH 

sW^r Rtc<p^i <pp v j5'i?h ^ilw ' 3 TW fifths ^<p , 5'Q'5rrl^" Rch ^tW^T i ^I'ssrfS <pR«i I^i i 

-qipvj^l^ 'ST^tr sjf^f& ^ic^cen^l ^P v i3'5| wl«TW «il»ilnNw W^QTirt^ "S^R - 

i <pP v t33i<i ^IRvs %r (7T ^R 2fc?rtw%r w^qtiir 'S^R ^o i 

^1(Sn VWNlRlCi'© ' 5 T^STHR C^I ,,v flR 9 J[C«lR I C^W br(? >li(.eT5] 

'^r^qtoR ^oR R^ sifS R®r 'SfRfff nq ^TOT ©t'stR^) i ’ 3 T 5 TC?r '^Rj^QTrrR <^l(.w n|3R) 5 

«iR)<sp^ 'Q ^•"iwlR^i w i ^^«iR c<^1cil elw 1 ^ ^<i*ir|R i R«t 

^' 5 r ^^R'^R^qtur G f^T^jR ^i>«ii ^?r ^lc5^ ^r*k<p i csflstPrR^tw i 

Rrat^foR W R®1 i c^f^s C^RfpR ^F^GTUt^ Wi ^l<ii^iR ^I'Qi'G i 







*PM©3lM« fapfcfir W Tjpt etffc* ^fsR: eRFK W I ^GWRr %T ^©ttW 

£j\Sj|pjvs <p]^ I «l C<P ^©*I*T fa C<R ^TW <&$5 OT^' < p|c'sr <u^s ^Kf 

ikb-fr C^ ?reta*|j|fcl4 M <tft^W, ^RWW, C’MWlt^ «tW ^© I «W ^jFl?T *RFS>0?IJRr 

Edsqer Dijkstra, Ken Jhonson ($®PlWM ®\JbM 4>) Denis Ritchie (Pr- ^ 
%\£|w) Brian Kemirqhan (Pf-4^ ^ Bill joy (^rPT ®^M<^), Anders Hejlsferq 

(Tjfctt ®fcM4) John Voj Neuman (^MIwFGk Pic>G*I ^rRr^TRr John Backus (Fortan 

SvfcH^) Bjame Striustrup (Pr ++ j£RT ®vfeM<j>) Alan Kay, James Gisling (®f|^Rr 
Alan Cooper (R>^j*iM Tony Williams. 

Software '•pffffr $to(t\r »ilc«i sppr <u<q^R ^wi John W Tukey. <p|^\a *Hg<p ^^'S'sraiTRrPl^Rr 

l sj^rsT C^WItt <pFM®i 5R wflw*!*? stf^f^© ^ ics>££ I Elmer Kubie 

John W. Sheldon *Tlc^3 vaii^R^Tr-^ ijs^T '^ilw^ <md 151 £|R>4>i«ifi5 ’^IT 9 H <k*i*i l ^ ^srTc^T 

<pf*M®'5|(.5i*i ^T^Q?uiw5] R4t>o1 'Q <u<^R<p| 5R »iw'S?ITRrt>®ra < p^c^©*i l 

$ci>(tb ^l1c®l ^Tttfl^ ^fBT R^iId g<M Vv 1|R ’^RflPn© ^?T I >l!c«1<l *RT »i*fS>0sijIg 5HI olR^rl 
c^r cstRrtOTWw 4i^>c© i ^nw Ptctb^, ^Mr$*rRr * $®H5RifB 

»i<p5vq*ij1<i <p<\\ ^© i ^^<1 ^qttT C*F© Ri1\g*ij i *pu*\ ^lRRrj<p^i(.<i c^l^lPR fBc<p 

^IW ^I3«i l vs^s Proi ^iRRrj^ ^upB'QsijR (,<pI >v 11I*R ©f*jj ^p© ^Jic<p l ^I^Riipr i®Tt '®rlyilR 
ikso <$<<? R^i^wj w^wr- >hh«r <m i i $ap© csfwrsr « ^rt^ w ^tro 

*uwiIr wr ^© i wiwfik Piwt»w 2Wsr *jw wt ^n?r i ^?r wr ^?r ot ^rftpr ^j^© GM- 
NAA 1/0 aN*T T>1t>G*l I ifrifc £p?p© C«HIW«1 ^T I 2jf%f%v© 

<^H5i3!<i R<|>®| 'Q^-^o ^v®Rc'© c^Pr ^wi^t^r 1 

^Iu5n ¥fw vms ^^v©i^q c^rsrPtPra'^Ri^r cw cp/m « geos. 

CP/M-80 sf^Pr© \>\(jbo\ ft^T i<iRmw>HWPC-IX)S^TMS DOS 1 

owwiii Alto Computer System-^^ Pc>0^ %r Textbased 

Pn^w Graphics based Prc^sra - ^tu© Swt ^fBtrr 1 ^\m ^lerlw ^st spaceward 

'yp^y© sm ^pvjS’ui^ c’tsr 1 ic&'bo '3Tt^®T 'felt Wt ‘Eye’ ^«T SvsiRvo Eliza tfeTfft ^j|(il(.<p < t 5 T 
csflsttsT fBf^^rt cwuz r »i^R«ik<p 5^^ 1 ^rfi^T <5!^1w Visical PiPra - 

ifltR^lN em ^ll^ltl ^rfUR^t csttsjpr 1 OTT Word perfect tjT OTflOTR?r 

<p|(.«r ^ISRr^g - 1 

<1^©to© >8?iltf, C’l'SrW^W, ^thQTTt^ PfPRlRr ^©Itft Aplication Program 

^j<5^Rc<p ^IM<p'©^ i C’tsPT^iPrr 



sWsr 'swhbi t T^B n Q?oR'>J[(. g iR , srW ^f^T c^lMlR ^(.'©R Wtf feft Wf wB^stitR', 

^f, ttsf?r, 2fPw, ^rtftr^s PtPr^n^^jiR i 










^ ^?r ^rRfcr '*r*R^r swsT c*R^ | ^ ^r ^^W-^lcviR^fn^ 

<ppv|5i5|(,^^ <5J<]^f^ SpTf^" off|\» I R)<P ' 3 T 5 TTT <3lM>* <j!s cr llcn(. <e f ^PHSuk^ <^<13^ ^ I 

^rf^r sfRTsr <ppvj^|<5 TFRijpfvo ^?r i&^8 9 fwR3[ ■*[% c^ef, ut^trr i ^l*r ■*!%■ upst 
ft*r '©^PfPr ^iiRi^h ir f% ^Rr*R^ lt TNT i ot f^ik<i vsvpl^h *ilR**ok*i5i sfRi^r 

<ppvj\Sl5|<q ^RTtf^o ^?r *kHkj[ x ft%‘ c<p*y, i>W i ^Tkw'f i£f sfsTsr <ppvj\5^|<^ f^q vaii^R^Tf 

i ^PH\Si 5 |m*i <ij|*i (RAM) f^ci 'srfzzr ^o R>g«iHRi> I <9 1 T^‘ (RAM)-^^ ^R^iH <i|Rj (,51 'bS 

t^Ti^^r^r i 

^°TR^F£*t ^ fif^TST <j4*Hv£i5|«l ^3^ f^o ^vs <W<Pk^ >il^k<lj 4<R 'ailS'iS^ ^TTt CW 

9 flW^ | I^W ^?f5«n ^C«T 'qlS’Gt^ C<iRg< 1 ‘'aihc.vo ^(.w 4^/5^ ^1% ^T '©t^‘ CEt?PG c^f*t 

' 3 t s rt ®TPR© i ^s ^Ts^iknc^ ^ ef^Tsr ^PHSSisrs ^rrsrkw ^PMSSi* 2f<jRhi w^© sR^t*^ 



^rft^c^c^ R'&l^ 
'iWm 9ft^ c rr^ s ic's« wj 4 



>0 



^br^-br'S ^Tk®T ^Tv^llC^^t ^kl^kj '*[%' ^>PMc« 151 ' 3 ll'»lw ^PvR© ^Sft^ "*Rr 9 ic<l^ t tt S|I^4)|c*iH ^FM 55*5151 
R'fief^T $«iR5f5Sc5 F^f 2fW^|^" ^f^T-8v!>8 (^Pl-tW^ ^FHSiSltl ' 5, ?IT 9 H‘ ^T I \©T^ ^ OT?*f^~ 



Rtoff miWM wmt spw$^ <rw Ptw, 
^ _ .: Rvfei^l nq i^8 >ft^T 9 t5^rlt c^, irw?r ^nf 9 ^© 

,- ■• -^‘ <pPHS*5|5ifi5 <u<^ <p«^\®kn*i <p«i^*i i 






^ Rtf=T i 

.rtsra&rsr 



^800 



< 13 1 s^ |®ilak5\& (<jvs^k«i «r«i\s| <i3ls^) ' 3< *rt 9 t 7 r 
T5jj^^ ^ 0 *fcoo PiRtew | Xil^li'®!^ ^ 

^irt^Tl^r (Bureau of Statistics) vail^RifR PiRcer^l ^c?r l ^Tk®T 

^rt^PT £k^M«T oso 9 k^ vqi^R^ 8^00 PiRoski ^P^SiSIh ^JT^ 

1 ^ RiRc^ ^i<i<ino 1 ^i^c5i ^jwI ^<1 ^3jin;^lT5«, ^Iv^lc^^T ' 5? ^ltf 9 ^o 1 

^iwt^r wrt ^f^pr vw ^Rlst?^ ^rr ^?r ^ 1^1 ^PHSUw ^t 

<?R v jS'i?|<i Rrcii l spR^T <1|^||(.^ «TR^Sf 'Sfl^c^pl ^Tt*Tf ^ w<i 

^1 1 (Tf^rt l^r %tfe, c^s^lxt^, Pii«p«iI^i ^®ilRr ^ikw 1 ^^rRm ^i^RifiTr 

f9ff$f_<q5^vJ|f5<jq \Q tfljppr ^PHS'ClWIl ^ISjil^o! crsi 3 <P5ll ^ I ^c^br^-V'ij :3 Tk®T ^Jt^t®T ^R’HS'CI^I C^l^lR^l 

c^R^ic^K ^R^tSiSi^ <ik®ikic^r wRtt 1 ikvs ^ik®i^ c^r <^R^i5i5|5i Rc<i ^ih-n 9 ^ *rk^‘ 

^ts®rT ^Ri<pr sWf*^© 1 ^ts^ik^c*^ ^‘•t ^ w^tu© c^iR^^cCK <pP^i5i5k^^ <u<irR 

*ftu* 1 ^-ijRrc^ NaiM«itv© wt^R^i'sr RfPr ^t ^IIT}^^ <ij<i^ w ^tw“ 1 <uf^^l^k<i 

<ppvj5^|^ 9 1Pft 9 ftRr <K5i ^il^(.^l<pP v t5 , i3|5i wRTf^ lg ^ < -5$ 1 <pp^St?k^ ^1 s®tT 

4W ^(,^<15 cvsk«i I *&<i>br-&fc> >ikoi^i <ik'sru5 <pPHv3'5|m^ 'Q^ CsR^ 1 ^^ 'Q Wlfr sl^ipR <i»5il 











»1l4W4 

<pI^HS^|<i t£)<pf5 t«q 'jjRxp 'W l Rw C*T c<p I c.*i I Rc*j ^lw <^<il ttRt i <pP v 1S'l?|(.^<i <h.^c^ ^tl st^f, 

^w^r, Rt*w Sww ^^^1 i ^PvjS'si^ Rest *rtp ^rr i '£®R 

RcwP ^IrIwj ^P^SiSR a^s'cR ^TtW ^tW <i>^c.ns> *Tfc?T I ^PHSSlwra ^rIh<p l»k,»i|R ^rIh<p 

R^pT *lR^H ^U' T R , si* s H to I I ^P^StJlc^ ^ll Reflet toR ®r»ij ^CSJC^RfPl^S | ^»pHS5R 
^3j> l^stero 'srtwT W ^*c?r 'srtwr to - i Rc?r 

^Kt toR ^tw Wt C’ft^TQ s»jh^c,«T5«Ki cror ^M&Ski C^Pf 1 *f1% ie n^t l 4t\s ^IT ^Tv^Ff, RtSt^f 
wlR ^t^s s§R< ^tW TOT TO* I ^FMSSRw ^ TOT ^ i 'G RRt5h i 4 

■^f^s ^12^ «iM<i ^lw<p *i<h.*i<i 'oiic^, 1 4^rm ^P^SiSiw *iR*iH ^Rx.'o i RRtiSM 

<frpv|$i5R e&ftt ^tW efT*a Rufc*RT »||«JMJ I ^tRsRt-vsiUisdH, ttIWlfi, TO TO^R 

Rvk<r 4p*i©Gi4w> wr m tot *Tt?r i cw- *. ^FmSbm 4p*i$i5i<i «. RRt 

^PMSoJR i£)^, 8 . ^R(.^l^ 5 P v lS'i3R | 

'yTRT ^pvjS'SI^ »i<ict>(.?i *iR*ft*fr 's <)^ *wc«m FFMS'S R i t'*R k i(£p*i "yffir <pFMS 5|«I11 cocsi to •rovsRH 
^P*1$i5R | RR<^ 4H5BUIH C^HCS*! <^PH®1S1M5I C^lfr wf « ^l$»l4FM$Ghi ^RT CTOTQ C^lfr 
^IM* *MSl?l4 I 



i 4^(5 <.<p ^®i1 ^ i ^FifBw ^iw^jR" i ^wR ^cc^ <pp*iSi5it44 

<p|il(.^l ^R ^<p 5'GTITRTOT sfRPtR i »i«HS'Giulw3 ‘jfB ^T^Hsr^tlwfB^ Pietro 'S ^TlftkTOK GSfWPr l 

i'bsi ^iPl'oRn SVk.r^ Pi<qR«? vm 'Q ^ Ptc?r c <J n^ < ^R^ c^rpf <?<\\<\ 

<pw*i I ^ijI^ci ^<5«ij 1^ i Hbr'b ^ilc®i ^<pH 5 <jai t^R I '^i 1 c®i t?M^i <ij!c<5^t 

<jaiP feR ^>w*i '©k^'^lw^ Prc»i^ ^P^Sulw^i ^ic*i ^T^T l t?!^ <iic<5 c^ ‘ s> t^ ic^>8o ^ lc®i 

'5jRs-i ^letlW ^ItC^T I (irifr W^lR^jh f^T I ^S^iRi vsfa CSOTR - 

i£iR^I<p ^rfcsr w *&oR <pw*i i i>f&8& ' 3 Tt^=T 'feR ^?r i is ^t ic PfR‘^tw 

4$c*rr ^(.ot^R^ <s wf^© ^iw i ^(t^ ’^rt^r ^P-nS'Sk ^xf 5 w 

^|R<qvS)(,*i51 *[D«ll <PW I ^lc«1 <ll©tlM 'Ollc^l I i«^H8 ^ll(.®1 ^i'srlw ^ic^l brobro ^rR" 

^ ^l^(.<^|fi|(. j i j i'si Pr w frsR* ^P^iS'Bh '3TRT 'jP^R ^P’HSiSI^ R^ws J ji> i il I 

-qipvj^j^^ ig>*iR<q>1c*l^‘ ^lofB sj'srC’U ^1 ^?T l sfMR 4 ^ 'Q c^<p1R^jI«i 5,c®t5R<p 

fpfir $m em ej^p- ^Tt ^ i JShI3(C>Bh ^ilR^R w'Rt «Rr ^1^ 

^4^ CW ^PM®B|<I feR (TTtCeTtW R^ StTOP ^Tf ^TRT I ^iRr 

«|erW ^PM®15|<1 C^TT^ >HC®1 ^iR^vs vi|^|s|W>K.P *il^|wj 

^PM^UW^WIH ^ Sp^o ^PM®UW31^ | ■4||^W»Mt>i>W feM 
sj'STc*n^ <pP v iS'5|«i <\*]\ thtt i l^2jP®<p<p|<.®i ^R> Ssj^o 'G ' 5 rfe^ 5 istppp Rc^j 

CW <pp v i5'5|^i •TW Sj'stcru^ ^PmS'GR -qeql ^?r I 



3 i'G5i ^*i(.<p^ c*f^ c^ic<p^ ^kitwc-r c^rt PtRr i 3j <pw i ^iPt^* ^i5 l Rv£i , 5r PiRr, c^R^'icBi^r 
^NSilR <pp-^Si5R ^TPT^o ^ItW I VS ^1 1 c®i <pP^Si5|m ^Tv«Tf sf^TM* <pP^Sij1<i Rc?T ^Tv^Tf * 5 1 Rr^T sT^PT 
TOT 4^# ^Tt I &V-&& ^TRTO ^l»dB ^PHSUltiW « Wl^ «WJWRT TORT 

<Pp v lS‘5|t^ 2pT|^ <uM<p\o^ ^?r i 










®nsr 

Roijn whf5 eWsr 2|®r(.w <pP ,y lS'i}|<i? 
8fro 

*f. ^f^i'sr ^(to 



^T. 'sut^i 



x. (^ co ^m?rr oc*. *tt?rc<r? 



n. v5 C^tfS" 

vo. ALU-< 

i. 



< x c^tf& 

^r. (t c^tf& 

r^r c^jc^) ^ic^- 



111 . ^tW 



Ru><i t«pHf5 ^12<p? 

i 

*f. ii ^ iii 



< i vs ii 

^r. i, ii >8 iii 



Plw : c^n^r, *i%¥r, *rwiPr w Pwtff 

^(/i1*1*H, *151*^1^ Tp^ffTp^f t\aR ^ajiPr <Pic«t filpT ' 3 T 5 T?T «lM(.^ ^|J ' 3 T°^^ C T ' 3 T 5 TOt ^tw?. I 4 

^PHSlSR Pl'*^ : ^iil*i <pP v jS'G|^ ' s rNic^ *tl1 % 1 

fifSfH PfW : ^^Ifsi^st?]- c^lft SlR)^M ftPT, ^VOJIP? 

*rcic.*ni ^P^iS’Glu <u<i^J<i 1 ^ I »il(.n^ C^t*T*i*(.*i<i ^pP’HS'SR sjwil'sr'i? 

*T. RR 'Q <pP v iS‘i5|(,«ifl 'sjwi ^<pfi5 £f*fl*T <?<\ 1 






^P^StjRG^ <p|c©T51 ^lG<l1’Tt <P^l51 'Sf'IJ £|G?l1©RR ^i<^G*ll ^lIS^P ^5R^ltW ' 5,? TM‘T ^C'O ^?T 

^GVO ^T I <2)G*|!«RR ^I<T«Mg< 1 'q-WlGI ^rm 'S 

*fR'> v tR<p ^JT*i i g<p 5 ^P-^Sul* ^li*i <|oil I 

<pP^5R<ig<P '^f& vst’T ^5T I Tjffc \»t^t Rw I <pp-H5i>|(.<^ ^QTUra- ^Xt*f 

^ tot <?N!R sjf|5?nwr T3K*t, «iiRR) 4 tf^ <k$m 5§R^, oiwiR 5^itPr 

^f^TPr f^lG^ $TlW I ^PMSBl^lUc^'S I 

^pvjS'iSl^fS R^eaR 'sri^G<i sg*jg^ l 4^H<pR Rgh ^P^SiSIg^ <p]2>1g*iI C®*J*T *T?T I 

1 vs*R < pR j i<p5'G*wIg*i^'3 R®i Rj^i <p|J)Ig^I I 

^P^SiSIg^ ^X^lki<i ■^j^Tf'^C^ ^ W*T- sfsTs^s <pPM55|g* 13 '5f^^ 9 T : ^t^TITt^ ^ ' 3 T^^T0B‘ I 
^STITtOT 1%3# vs ^Tl$^ I ^W^QTJTR^ ^ ^R»T : Pc>^ 'S 

^itf^^csns^ i 

<ppvj5i?i(.n^ ^f^vQ<jii<i v»i(,^ ^rc?*t g<p*51<j ajftutwr 5 ^Rl> P 1 P 15 S i r ^P^SIsig^ 

WC3T 'oil'sr^h ^P v ivS5|G*i^ wPiwh gv»vogh R'li'^ <ra <q ''i I G»i 1 ^Ig<p i ^5 g<fPi°g*j^ ’ 3 TW sJIg<p ^<^[5 
*fN3?rRr ^Tsfl5 $5Ri> i <s tN3Trt^‘ ^rrsrft 5SR5 <pPh5iS|g«h <jRv©R Rtjj^ ji<^R <k<j i <i]<p^M ^RiR, 
*<wNn ^l\»l *n R>^ c*^ ^W^rfrr i ^RlR ^jMRvs ^r\3 

^5 ^mr^rtrnt cflw R^ c*tt?r ^rtw i 

®uT 9 fB i9 r, ^r ^ht <K r iG<jr y ir ^P^S'gig** g<pPik *i!t>if5<i ^iR^iG^t 5*T*3fr w Rc*i c<i ^t- 

c^tw fw^f Rc^ig<i SJT^Utw ^ sltw | 'S 'sn^r ^ wf^ ^I^IT 

3||<pg«i'S ^51^; c^if5 ^1 g<i ^<pP ^P^iS^R i <s\v*> <jj|i?|R WSTlt «I1 g<i> 5.515 Rif5 ^iTvsTJT^ 

' 3 TT915g^^ R<p®^r R.g^ig^ eru l 



eTTM^t 5w Sq^G-i^l <Pp y t5‘5|G^^ GV»V0G^1 ^ItG^ ^llnl^l'to I ^lnRG<q|5T5 vajhGsi 

^PHSUiwn ^»r i *tti& vji^c^isRTpra', w, ^ijw, Ifef^s l^ror, w, (?r^s?n¥ 

^ ^^ilR i c^Pr^ %t*r c>o>ow5 ^Itw Prffe-R>R>f5 i ^rfw 

VIRRG^IG^ <ll5w «ll<.* ^Rt><1, ^t-C^, 'STf^JT, 18|4 In 5>®ilPrH OTQTTl^ C'tflf I 










^tw i ^ ^ir/^M Rc>r*f ~sj^ ^p i ®ifiiii<psc fc t?r ^tw t>q|<i tto- 

<s t^T?r gt ^PMSsiuw ^ ^RT>c.^ sptPfe' ^?r i ^R£w <p|osra ^f®r spp'fcr 
i 4 ^sr, gmtwtft f^f*r sn^r iiRgm* *rfar a^rRfc w *rc»r 




ISi^lw ^cH<i «r*ij csrtw^r iRj'Rcs gp^f c»xG?iT?r < p|vstT 5^3 ^iST?^ i 



G<F*5R SjR a *j|<P3 t f rvSRuJs ^E^I(.<jMj 'SJWT < 1C<JC^- ^T-HS'Slws OT^flfgU© ^Tf^o CSjWP R3K 

<p^l, *liRR><p gj^?r ^sf gsgt, c^c^lR ^ ^llRRxp g% T3 T\C*t^^lx ^tw <?<\\ ^roHi ^srsj*!^ 

^ro®t ^ ^iw Rw^ ^T, ^p <pk«r«i '^rsp^r R<P wf 

^sjlft i ^dvi[^ c^#R ciftiii^MM i c^w 

I *i|^w>Mc,ji.»imi*i (.^ws ^R*lW<P ^Ml<1 I CWf-^. ftnaK 

^vBRfc (Control Unit) ^ < *tlRfw g% ^\SRt5 (Arithmetic Logic Unit) «f. (Memory) i 



PlsiaH $vSRi3 

ftwt ^SRi? sjvksj gfb*© Rcr*r *i3tai cro^r RcRf R3U^ w^i siwtw^r R3R ’ 3 ro^© taR 
<K3 i £)«il«r3Ui W\C*T <M*f '^PMRc/i^ «Mj R«qR ' 7 T\C<p v s ^j^fR <pw i ^(.ngR^p ^IRhIR 

»iW«j fwr 1 Rww ^iw ^ir^Tt ^rr sjfasii«^«r ^BfidJn sWR" 

i 4^; sfqH wjfow* ^?r grP (RAM=Random Access Memory) i gspMScfag ®lfit4 cgt^ gT 
^WRc^lcv^ >ig<fu> t£$ >oihin|v»iw R^h gtw i R*jsK ^SRi> gng c^kg v^ix^cotT sttRfw g% 











rH^brPw 






SiSRciJ cam rw i ifi’qiOT »1lRF®<> ^ fflet'jwl ^stir *r PR«m ^SRcB* Rt^l 

c^pImI 'aiww ?rtw f*ftR ^r 1 Riia^ rSRo sk^Ni ^jc=T rRr few ^TRT \ssti «iHi<i «flt®t 1 w^% 
^SRu> caR®! ffw ■ p 1«q^'®1 , Prk?R ffksra ®mj 1 ifl<p$, R£»t d«u,'® slkff ffFHSolws RE«t R^[® jiRom 
*p°il«p t i sj fflst 1 ^.(.c^ wal?) a|R>i(|<p<H $,»Rt,os Riiapf ^RJ*R <p|(,et'fi 0*1*1 H a|R>i)| 1 

^T. , 1 IhI's < p <|J« R'aHii 

CRffl, RwiK, tff, W ‘ 5 1lRRo^ a ffk®R '5krl^»t I RlPlIW «RK“R fflerw « RW '5t 5 t RRT RR I 

<7W- 

J. ’llRR*P RtR : CTffi, RwiM, Tpf, «T*f R'ffljlR 4 RSJ“R ffk®R 'ai’9'5® l ij^fB RS*lJR RWT wlilw <R|B, 
wHlS <ivp Rf ^fo »i*iH R>-RT, «ilol$<p«i OT»ft'8 RRRr ffksrs 'aca'^s 1 

Rrfw : alpso Rcn*f RiRlft RFqc.'© ilR'g R'RPrT RRt tflRS. Pick’s ^’'’t^s 4 

1 5RJ*RaRRR5tiSf 1 i£|R\, R®lRT, -TT, i^I R'sjlPr <|f®»piff R(.>u*R I'sRsc.'a <£| ^R,c.*l-si <p|et WHIR'S ^ i 

>s. W -HRohil : 'o’ s tl 2 jR»iil<p<i(,‘R ®t*ij ^lj ^IHIwi <pw wkil tuPPoR <pw OTSiiR r?j*R 
afRRRsRf I tuRPoku RtsPp'o RiVilR ^R«Un3> ^Ihlwi (Shift) ff«i ®k*i RTRTCspJSPRr i RB' 3 ^IH ’Pfo 
»mkil *)l« 1 



V5l<Hi ''iIrw^i : ffPHSolu <p|'sst <p(.<i »i|^j(,*iu WRT R(.n*f 'olyilSI 1 <pf*HSo|n 'oR Ret-m R«»i 'aiyuH 

<pw «u«i^Rffl 5 R want Pk«r*r ^tHRRSRsftR* 1 ww t?®i Ifi ifl^fB ajRR'qk^ 1 CR^aRRfB 

0® RT *1 l 5 .w®i Rwi <pN <pm 1 iflw <H ^.si $, , ®ujlff < t«T ^I^w®! RT Rt>t*r off 1 



^RcPf offwij^^fiR^tRRTRR l <«R 4ff1ow -q«nl 351 'aihiii off (Fetch Cycle) ii]Rt. 'aiufow <i«il 
W (Excution Cycle) 1 Rwl «W>T Ru^llB a|*(K C«*n?F Rc?r ^llOT 

Rci*llBw ^JWT (Interprete) 1 ^JT«lJT ^JRrt?r ^ (Decode) fMk ^Rj^o 'S^R 1 

ifl'm Rc^r ^5^0 ^?r 1 ^ <?r w Rwf ^sr^ Rt^t*R 'a sj^f® ^»ii51 «1lRR)ff 

^vSRco R^K'^rj^o <jsf?ic B R RwR ffl 4 ffn ^ 3 " 1 Rw-I R^K<p<ih ^ offfo ^.(.d^ R^Ir off 1 



«IM»R : <^#?T atfeUWf ^BRcBo alffftllff^C^ ^1W W 'al^lSl'olM tim WT 
wRpiJlw I wRpSlw ‘fR'f '® ! *IT •‘H^r ^Rt « c®Ts|t R?r l ffRnSolwg ^pB'QWR wlepolws ^ll, 

Rw*r ^Rt® ntR ^ ^siw® ^rc® *ncsr 1 wR?>BR»iwl ^ *ri?r «ltw- 

3R*fR®T c.fllet»oR wler^oR I >lRkl*f wlsr^oR^wl RRt| *wwn fflc®R W) ff«l ^IR lR^, 

Ri*R wRt>> : ol-g»j i (.«il ^ ^RPrv fflwm «r*u <u<i^'o ^ 1 t><t»ilR 'anHk’R P<pI*iI Rf 'flTkSSCTRRR ’HilfflU 
RT caiTsim «mRlft (Program Counter) crRpBr, Ruf*T wm RRJ Ruf»r mIWGH (Instruction), 
WW RR ixijI^wS'si c<)Ri>CR (Accumulator Register) RR^J «lk^ 1 ^tiwlw 

'oR Rt*R wRr»o|<i R-nlw fold's 1 wRr-'Sln ffk®tn ®t*iJ r?i i 



^fBt'e (4|jti5RRlR : ffI*H5oiw« PiPIrS 'qwff f^§;fR3r *pN <pw 1 ^'c ; ® ^®Ry rT SHI'S < *nw, Rw*l 
RRR w?U, ^T fR^»R ISrRT sTKR I WIR?R ^RT RfRRRR RTR^RT «*IRt TR?sR I 

<ppvj\a5k<R *lR^a,1 RR^^dtB <)|51 ik»( ’iRfo's i <pP v 1'5o|w R£*R^C®lT RlR ffl4ff<l ®lkff I <iR ' 5 TC i U 



*8 



Pm 



sprK R>*ifS ^r, <pc5h ^pt ^^x ^ilc^^i ^Pr i 

Riiajc^^rW ^mRR) ^\*\(.<? ^rf^r <kSh ^Pr i R><pM ^lt>i<q 'anHIcn ^rlc^^i 

^FMSUlWH ^aiw^wl 9 ff#s «»UI«»fi3 ^PT ^CB^- VESA, EISA, ISA, PCI, USB, 

FIREWIRE $\oj|Rr | i£) ^<|C>1<I 4£4><l>fB« «srk I USB Ges FIREWIRE <jpr 

'srw ^hPpt w vStit* i i*mh sttrr ^P^rSsiw USB c 9 lff- 
Rij^H 3||c<p i £ij>^ *jaj*llR> $Si£hR ^^ifS-qci i 'OMjPrc < p ^Rj ^ov|j ,p fHT 9 ll(.^ ®t*ij 
TF trn^QTiTt^ t^f^s <pjIc^<i 1, RRmh <iaMlR> ^P-hS^Ic.^ (PSp^sr >q ^ 

l ^ff •iR^W'olW ^Tt SUM I'M OT eft^iPTX, <K$M, ^rtJt^PT, <tffW3H, 



*f. 

<^P^lSi5|c<l <p|'sr <^R ©t*ij ^R>*l (Memory) gf^rtWT ^T I ^pP^iSiSlw^ ^R>c<p "5^ ^Pf <p^l ^fl¥; 
^Itfr 'Q ^Tlft l 'ai’HlJl «jR(.<p 'qoM ^spf WT ^TRT l epfpr ' 5 ^% (Main Memory) 

W (Auxiliary Memory) i c^St?r ejR^TtWf $®RG *PPT ^|j cjfrilHHlCHRr msf 
^iT^Tf <pP v i5'5lc^5i spfpt j^Rx.'© <pw i <jvo^f stR^l^t^R <p|«r oc® i \s\©*xp'*f^ c^ix ^ll^c®il 

^P’lvS'Slttra ^Rx.vs ^R^IPT <pc<; i (7T ^U Pic*j ^fw "Wf ^?T 4^X C*T CsftsjT 5 ! (Application 

Program)-^ jiIrIwj ^tW^T^?r, C^^JJ 4^X CslWMs ^pP'iS'Slwi* gfqpr ^Rx.'© 

^<i*<lh i ' 3 Ts^^ c t^‘ wj ^c-i<p^rr ^IPr Rc*j ^pvjS'Gicn^ spfpr ^R> *t1^© i <*pr sjRR '*sipi^ 

BR?'© ^ ^x^lrr^T ^'^TX^IjIc^r ^°il ^R> ^llc/n RR>N ^t ^jIc^^i (Address) i 

wwr 



I SfSfliT -^Rx.^ 2JNf^ 

(Primary Memory) f^n^^aTW^T l <1^ <IJ<^ 4Cil4l^ sfNPl4 'S(WI «TC?n^- 



- ^|R<lD tnwlR (Semiconductor Memory) 

- CbN^ C^H cviwlR (Magnetic Core Memory) 

- CTWt% (Magnetic Bubble Memory) 

- ^H®T c>itvlR (Charge Couple Memory) 

- « ’T'fT CTW# (Thin Film Memory) 



4 'siM'S 1^ sTs^^r 2}Tslf»i < p j^Fo <u.{ic,^>fl'^v.*i'g*i »r$*i sn^lt*i < p ^R* 5«h<.*i<i (.©“vl '^jK's <k.<i<.^ i 

V||^w>|<j>pv)ls'i5l5l TT *1I(XHM ^H'S'Glw CTW# (Semiconductor Memory) 4^1 ~ 5 $ I 

¥## taiPl^lin %?T ^sr^rt^rttl wlSl^lSN CVWlR (Semiconductor 
Memory) <i«n| ^?r l ^®T (.-'iR < P'®lB , 9 (,»k.»i| 15 sj*pln l >fl < pfl» <ul*l 

(RAM= Random Access Memory) (ROM= Read Only Memory) i 










-*i |R^B (.<|'b ^| *m <|® (4|<p|R‘P Id 1 '! -*1*1 4®il < p| , l(J's | 



vtew>l2fw*nr sinPi^'oIm <£Frm?r stprrs?%r ^*ii | ^c^istc^ra’ ^rtp# <ijipi<] isfrt 

W^/t^HI (Location/ Address) c«fi7F ^ ^T ^«IT stHnitWl^ ‘TOT i 4*ltPT ^RTFlft 

(Random) <T»-siN ®mj '^T'suT *Tt¥ (Access) Random Access Memory W^5T I c^tPff 

’llcm ^jIwcjSh 4 4 pfi> RFnS *f|«T CW <p<iN ®t«n ptsr ^ Cl^ *|4'« ^f^Rra’PT RS^,«s ^T W'QTt'Js <pw 

OT'e^r 1 4 cjrcm-5Rra©^r^r i ji<i|jiR ftfitv 'ai<i'>«n i T/RwM csr^ I4PnS <p*i ^ i 

*q<i(.i<i <$j|(£|<.<H*i csnm Pirn < p|«t <pnl ^ <rre^?»t ’ifiN'-l <p|«t <psI ftwi <p«i <»k»Ki 4 < p<p|^l*i 

*fW ’p*('b|<i '8*RT i sfPfpSFT ^c*i ■^■sk.'i 'oiFofii® '*T^ r l1*fa 5 ' tUtsT f&’T (RAM Chip) Plffi 
*)I<H ■*p*j'o| •'i*d j il5H <ptil <il<) l edl^i ^PhSuIw^. nj|(,*i5i ’P*)'o| <)l^k r il<i ®t»u -gu Ru^H 3||(.<p l 

<TO 

^FMwSlwra ^131 ■«jR>(.'» «i'$«i <q>«i (,<plc.»il ■'5’SIT (?Nt^n?r ■^Fsi.'s (?P*tT C^lWf 

c*p®rt ^rT5r ^rr i <pf*M'5'3i«! wtt 1%^ '=>i'®jh*ij < ?lii 'Q ®tuj4 l*kn*f *ytc^ l 4 

R(. i r‘t’*tPTT »|l^ C’tW <pf*M«5|ii 6C®1 *Tt I fii«r > l»iMI ■’RuPp'o < *TfW <pf*H'S'3|<.<i<i wftft «[F® 

(ROM)-iU i <p | (,«('?., ^T^fWtft 'aiRc^lf'elw 4 PH'r‘I»lHI PP'U® ’ItPR *Tt I ^ 

Rntf*raM ^ ^ *mr >*iw 1^-«w1®r wwiR (ROM) ^tt ^ i ^ 

^stl ^ PF^lT TOT ^Tt ^Itft ^lt w I <lllt»HI fe^RNlsTR^ ^RT 

Firmware ^iRj^ «m| ^ i 

^Pt^T ^C«Tt Eraseable Programmable Read Only Memory-^ i ^4K c*T ^ csttsjtsi 

*P<ll *ll?l (SR^filwI'BfW ^,(.5, C<P=1 1 <l!^ 'olt^ (EPROM) <](,=i | C^lWT C^faTf WC3T 4^1^ CSfWfst <P«|5I *BT 
vil'm mW *)li) ^ i PT Wtar^Pl?R csftsjtsr^ <.«p®ils W) <P<)C\S ^ i 



■*P^t-8, •pP’dSuk R'vl-Ss’l 










f*W 



-slJlW 4iH 

ulcers) •il'blMlH ®MJ ^Tt^T^TK (RAM Cache) ^tt^rl¥ I ilJl^^lM'^CB^UJUvin 
i oq»k*il cafWtcsr ^tw ^sri pt © ! *tHlPiT ^r, ©vfr^t 

^jw w*rf srtw i wf, ilf ^svh^ptt c^i^rra ’shi owsw I©c*q» cro® ^?r ^ i <pk®tR 

(iutf!tc^*tc i ra' ^tw ‘Pfliti *i% *m i ^Jtsr ^Jt*r R>^5| ^nr^tt ■*i'*i s t ?to*t i ^©itw, pt ^jiFiiwf^r 

&M(.*ils 'St*TT t*qPl -«jl©<] efPflW, PT ^jIItIppTO*^ wwi '3Tf 5 r ^TH *TT <wl$, ©It'll I l*l*H ©iyil51 

PlfB<JJtPIir ^^-3^flXC*T5' C^Pf^TPT < wk*i?' W) <mI R><p *i« l 

?jtpr $<.®i2Ri<p ’i^f©t© ©-«iTw*jr<llt«p <K.°n *jk»ra *i<i ©vii 'ai'»«il31©k<i Ru»ih «rtc^ i a(<ik<i"<r^r 
•suk»m ^■’©vJrsp^TOT 1 1 £| iSHi^tW «psR »i»w R»^.**pH *Br Pi© (Save) <p<u.© ^?T i'5RW ! t 

<Ml <p|«t l©i«p 0(.®1 <ll*l 1 l©P<PH ©%'5p^ i Tt PP®lt •'IW^Rsfo© <?TtC^ I f©«PPP <1 0 ll Rtl I 

*\$\*\* #MkH«W 

<pRH©5k$5i ©«H>8||5l©k«i < phI - > irR < p ■^jl'it© i ©<.g*k<iblT , i^.R < p , ^jl© , )(. c il ^.(.c®— 

i. iFprl^ (Floppy Disk) 

(Hard Disk) 

0. 1%1w (CD=Compact Disk) 

8 . (CD-R=Copact Disk Recordable) 

<t. Prf®-©i|<i©fii§ (CD-RW= Copact Disk Rewritable) 

<b. (Digital Versatile Disk-Read Only Memory) 

S. (DVD-R) 

V. l'&R>R>-©ll<^R'B (DVD-RW) 

S>. PH®t^© 

io. ^csnc©^r^f^s 

«j(® rcc^ 

1 . vjhlWCGl (Magneto Optical Disk) 

I^Tl^r (Zip Disk) 

©. l©RrG|*i cS*f (Digital Tape) 

8 . ctbw cB^T (Magnetic Tape) 

<t. cBbwsbT (Magnetic Drum) 

spR 

Ipfal^F Pfl¥f (t 4^# SIFGpm ol<pl©<i TOsT l *tm -»pai©l ©tyilfl 'SfRfa 

<fTO^^r l «tm^5t <\\ofaoo R>MMI$I3 ^ (High 

Density) IFf^iww W®t i.^l>.8 CT*fR1$l> «Tfo l I 



'fl^ y ^T*RT R ,J 'P© I©**? ^fftf ^,© I ^1© (©•»s> ^ 5 PT?.' , tT iPpf f®C5^RT •»p»i©| ' 5 P TO f^‘ 






C^oA s^R^W 1 4>]\£R>><fr At ^J|<mM (Internal Hard Disk) a°TT AA I 

^FMSBIma ctPtcqria ^aARa* *jv6I3»*r> ATa^ *TKa i ^FM$iJ|m« wPRSBRr aI^ca^s ^as-iRa* 

$>I^R>*t> a^kaIMt i 4$|i3l<MM At^fw^ ^ «WSiSIm« ^U Rot ^ri *FM®Dim A*tw aaT aTa i 
■*f/R)«i ■*[’ PmhiacCh g>ots caRt aiaa ^voi ^ima <m<^r a*aI a<-ca i 

nq %*r^s> 

WAT 4AA a<)u>c<i WAfsfA ^ac<iIAX ^ R 5 R 3 R 5 1 f^r sj<pl«rc! 'Q RjRjRj 

‘ATeAtAtA 1 Pi%-l\»R)l\st'o cA^^^AtAAASATAtA 1 *$fi>AOTAAOTt 1 AtAA'A^'oAxcAt^rAtAAr iRffe- 
R>R>R> ^TlA AT RphwMl PiR?Cm> 4AA1A aRJ> A>AT AtA I Rf^-RjfcRs 'cnR^RS Ippf R>(.x?<3 A^oT AlAAtA 
AtAA <P^1 AtA I <4A A^(.t>GA A^ ^R<f A?T CA, ^A AtA A*A, RSRr<p, FsRj'G AAA AlAA AAf AtA I ^ AA 
AtAtAA^tOT Hoo ^ARARf^'Q 8.S RtR* AlAA AM^Rf^»R>R> SfoRi's ^TtOT I'^lA 5 ! CAAtA RjRjRj* 
AtAA A^A^T AlAl^oAA I fibFsR^ **i»^ns| ^5fl AQ <k.®i ^ARTT <mI AlA I R>R>R^ s| o®i«i 

ATSAtA Aft 35 ! PlR>3 ATAAlA^pT Alu^ I 4 A 5 " AATtA AA^®t PiR> 3 ATAAtA ^TtA AtA^A At I 

C”H Jal^o 

cM^l^iwl *jv£lfet*« ■srost 1 ^ 4j^txM tost c#r^?r i ^rwc?r c^fB « 

^vivil^wijj c^SlB^4^5Rfr*ll<aMI«M ®MJ ^^■’SRlsRr i 

ce»r 

<t>H i s'CM c*m?Rr ch^ksj*!, <sw> ^I'MvS'gim ^ii51«iw writ *mj*r *rc?r <rKt<r 

®t*ij mMwfi* CB' S T <ij^5,I<i *psl i cBM" ^'sj'a l^iptl^ir PlsM'al PiFb's *TT RlW?T >*IW , ®fBT 
' 3 R^W c f f?®r *Tt I «« '=MC.«iC.<p CB'ST •qjl^'aiH Sl^5 •9»«i*i W B l -a p| < j 1 'o <p»m|(,»i TsfBT ' 3 Ts'9 -i P'-l 

^<f1^ I ?H3f% ^ 1^6 C^pf ^tWtfRT W 

*uMwH>^ CBM' 'Q foRrBh cS’ 1 T-1%f%M3 ^T iSRT I W R>Bf5l®t l»iFa?)l 4 

- > 1<I <U<q^vllC.<P SirijvJtf^P® <p<l(,<l 'Slc.'S (/p|c.*ll t*l5. I 

'Q 

<i>pw|'B'GiM<i 3ii^n*ij c^?rr ^iw wf^ «f«tw £ Mitsui ^ spiH 4 «k\o ^?r i 

4H5i3|«(t*f> Cfrarn ^s|3t (Input) | •^P'lSBlMO C^#¥ s|f|s?rtWt ^®RU ^r 

^tw i ^iw ■3T sw f^ 1 ®1?' w ■‘ths^it ^rt?r i ^ <p«u<pr ^ «rl^B^B 

(Output) | <p|»M'3'i>|«i 8pttl?Rr 6t*iJ 'ai(.*i < p Wf ^ I iflW <l®ll ^ ^’^B 

I«'»l^ (Input Device) i ^r^B I»'»R(. j i<i ^Ir|i.«ij csjft^o writ w^»f ^llwR'o <pR^S'5|wa 
rjIm ^ItTr C 5 T*ttW < pR v l5i>|(.tm WIRIR 2)Ia»0l < mc,Hti <p| | st *i* ,v ftj' ^r I 7 P w f^ 

^8Trt?r *l?r ct <itara ■*p®r • 9 ft^Trt ^rirr (?r «iait*p 'aiiSu-^B Rj«|r.^ (Output Device) ^®rt 

^r I •‘pFM'S'BImhi '3TC®t ^(.<iM OTSUt (.uRiFts*|(.'i<i 'SfW 't'ff ^t »iR'i>'S 'il? s fB' 'oilw'irju ^W|^3f I ^ < T ( ft ^t 
^Ruw S|R J i)l^ J <i(.'R «p ij i OTRft *lltl I ‘flTT’RT 2jtti|wt»i 'ai^ < )l5l <pPh5u|w^ , oi»ol*n 'ailSu’ju ^aHlFi ^T 




f*w 






■SH’djj *raift?r ^iwt rcc^. ^ t-wps, aiiS^i, ■»<pji*ii^, >2tif^5r SjHc.'iS, 'GPi'oiis, 'Stsi'sr 

^t?T, Ivafetuh <pjk»ml, ^»j|c.»ml, F»R 'a) l-g/RsPi Pf S.'ojlR I 

#t-C^p£ <<R^ ai|\5ai <pFHvb5|«hi ijfD VrdS IwolVi I <pFMS5|<.s C^r^tTC 5 #!? <pk«ra eru fifBT 

C’lfBt «iMwi spfPT ^Rlt ^?T ^)-<7Jto£r >ll^jt<ij I 'Sfl^C’RT ■»itaji«ij R(«fl z|4N RtnH spfK ^Rlt 

^?r i waw, ^ W^m, sjit^w, ffcffra, ^jiR Rot ^tw -*m cwm ^HStJiw S-pafr ^ 
«R3rlst%r Rci*r sic^r <mI<.*iI ^ *whl<i, ailfo'si SjHmS, rs>T®fl5i®i <wi<.»K)l, 1%f^s <pj|<.*mi, rSsPt^l-si, 
C3<ils s^sjlRra ^Kl(.*« i 

— ijaSav^i^— |!a_ 

wtfw ISt^rt, ?f5K, 

*IItt^T VQ 1 2jc «dh| ^VsJlPr I 



<ppvf^| w <?<\\<\ 'jtsrt \oK^R^ Tpc^ fifpfPf^o ^?r ^Fu5w i sKPfto ^Kt^K, *iR^l«R, 

R*ipvs^«f $voj|R *1^*11 <3 ^f*T^ <^I'stH 3 gvbl'a <^f ^HTT i ^P^SGIg^ ^l^r ‘‘K 'sjfEp© 

^i5i5^ c-^stik m wr ^?r RR>?| £p>K 1§l^K ^ tf^" i OT^tt®iPK ^tw 

C^fi> 'oi!<p|c^ s>R s>R *!*qPi>® sIIRpg^i*] <p|c.'srsi yfpt C^QTTT i <|R»3 •T^ft, ^R «tRg*K •T^Tt 

4 <ix 4 «ih»ic44 ^iom 'gp ic r <?mr tfBtOTr »iki«j i w, c^n^K, 

m, >i\a<p Rvaal^H ^©j|PR C^QTTt^^I <4*K Rc*K *H3G«m 1S|5 R <U<l^R <P^I ^$1 I 



1 35 lt ^r, cw- ’IK, wlPra (KQTTK^hi^1<pR <iml* <p^I r*j i 

fwi wlPw CT8«il^ «wj RjR^s filters^ ^T^'aiklw<i ^eiRiR> ^1 jIci®i <u<i^R ^1 i 



^9(6- >a vailvBiJ^i; *|tai<i WIW 

^l^tSUlWO SfiilWil W c<«tw TstiSfc’fi ^TO»f 

xailS'ij’jS' <ialR <p<k.'o ^?r i <3 <i(.a<i ’HwW ws^N 'si'ij ‘•pPHS'Giw^ c<pPi^<i c s 1^T Rw 

^ivw^i f^ ^ (Socket) «rtw i ^prr*f ^ ^r w5pf w c«n^ 

(Port) i iraif^ 'Q ^t*fR-«fitn?Rr w ^pnft ^ ^ c*tff ^?r i cw- foRtiM 

(Serial Port), «ij|<il®iH c*Tlt> (Parallel Port) ^\oj|fit i ^pgf« (USB=Universal Serial Bus) 

*PltlN'Q<ol^ ^T «i|^^-ivoSi>8 (Firewire or IEEE-1394)— if) ^15 'advSu’jfr <ita<i 

^Rc^iht apTiC'i'g smj <ij<is1<i <p<il ^ l 



RlRtiM C’fltf'e <T‘R i SRt^*lH : 4^?r *fir <»r#, i v RtB^^u i RG <)»m «iliH- 
a)HHt4 ^ ^5T RRtlM 4>R5Rt«f*R' (Serial Communication) i (5|R?i|*i 4>l>l5Rt<>«)4 toit 

7toe>i, ^^srt^a Ri^ *i« i 

(Serial Port)-^^rf*RW i 



*UHMH c*lflf « 4>Pl'SRC4*H : ^4»rB 4»1H*1 Q&53 to i Vfl> W ’’fMMtPf 

VIS' <$s|<F -srlrsitsf ^/WWW 4 >Rv5Rw*R' (Parallel Communication) ?®ir ^?r I OT 

^ 'W *UlnMI«i < pft'5R<.<p»ft' «hR»c« ^®«tl 'oihH-aptt 5 ? CT ?®n *lll4HM f^t^T i 










*ijRit®Tt®r l^si^r c^irnr ^Gca* ^rr ^?r v tmt®rK ^Tvi\B1hc.<p*h c^ntf (Parallel 

Communication Port) xi»jll®r (SCSI Port) i ><wlisr (SCSI) Small Computer System 
Interface-^ ^rsJ^o^T i »<pj||®r i 

J,, P)lRt ’If'sc® ^ i |w[w'xp, cB't ^rf*T PicRS^, Isf^GRr, RR-^r, -Kpjhla 4'^’?, ^»uhj -'■•wlRt 

lw'o|^t''i ^®IT •aaaate <pw ^Ika* i 

$vS<£mR c*ffl> *s : $*ic.G«n walR'o <5 jM < p'»Ic.<i Bt*ilSf?r i <4 <r j i<ic.&c.-fj ^R^it ct 

'frfS' 'ai(. , i < p tj « ’iRx.'® 'blTJI '^Hl'aa <pat's ’Ilea I s)Ts|R<p's|(.<i <*RT ^fSI ’’’slhl'ataa , lR> i$»iR ^,(.®i'S ,< lC?r 
8Vo ifpri^PTiSR <pal i va.o Os ^ <pal ^.cac^ i 



TFRrRlWRJ C*1 flf « : 4im fc'&lR's sRRfG Rc*RT ’TOT R>RfBM 4 *RH?Rr «MJHJ 

«iaMlR> aja^la «pc.a ^Ika* I 'fl’spl 1§jG|a, '»[»■»? <fl»i*i 'oila'Q 'ok.*i < p *i«^ i£)3t^GR(. < p j i aja^R 

a*ac.^ I ifltT , ®f&r ^ h I'staa ’IR *UrJs ^aRR'iiPT I '»Raj(.'» iiRT®fl>1"WlhkM,aa '^RT e^oo ^RPfiiPT 
^r^sRr crow c^t^wroT^Hr^t^cE^ i <«R ieee- 1394 ?row *tRffr5 - 1 'aiwca^ inw 

iLink^cspa tsTOT I «il>Bt(.<pa Rc.«ia fwl'st'Gh Fold’s aukaala ajHa^'elia aja^la «pal ^si i 



^tRcan^f^i^GRr (Microcomputer) ^ce^ cfe>1t> «iia»iMa a>P'ivBi3R i ^I'HSGR aia^ia 

^rrt «rtc^r ^i$w>ia>P'i$GH ^iwr «rjrt *fiisfWM a’FMGGia PtR Rwca *tRfw i 

*itc^N»r ^HSUicaa afwt *i*y*iiR^ ^o-rrt ^ rc«t ^c«t a4 i H&Gla sRR 
alytaa aja«jjc.aa ^sfRy^Rr 'aik-a i 'aiRH-'qhh'o, aia-ala s|R>4>h, 1*W z|R>4>h, ajl^’l'® a|(.aN*i ^'oj|R 
^rt awRt c^car « <plost viRc^ia^'MSGiwa Java ’'TTcb^ i «i|iilcia CRC*rfimr>i^*i ^icer?, 




Rt^ 'fl ! *l s T ■'i^lRa 1 'Sf'iIsRr ad^wpl^ppMSGla ^.ci«.'ail5,R>i|^r1^lP(/<p >,v 1lf5a s n i 4 a s f*M'5'i3la ^.I'lpl'S 4Tr 9 l®r 
c^wlRa piRhcUk a>R w iv3'BR'Q c^f«f#ns i «iaa^.ctia ’fro 4 ^ c^ftcara - ^P^tjicaa 
^psd^- -f^ef F»{j 1 c*f|iaRr <pP v l5'5|caa ^)lp|c < p'R csffsftsr ^RTT C’llc.ina «pT*H'5'Gkaa ^TW cnlcG^, 
^ | r|<M^ctia ■^5' ^R-^-sr <r>*Mitl5<*i «m?fRRT ^PMSUitiw ^rnsiRt Pr>0v 
^iRtaff *pN <pala -^wl’l ^1*5 I <^TC'5' <*R ‘jw. CHIwia *pPH«G|(.aa aja^la R<puvoa ^?r l 

C’llciiia <pf*HSG|(.a BixiR>l«<p < lRcac*t<p|®f <mI ala l 



»il«i(.4p|<pf*MSG|a 4^'5T5RT y5Rc®ia cac^T aja^la i et*ij »il^ca j l < pl*H'5Gla t'a«pG , t a i P v l5G|a 
Rcrc^s ’’[Rfb'o f^=r i ?twf vi5.c<Ma>P , >iSG|Ma ^H>la -a 'sw i r '*ii>ic.v» artc^ i ifi^Rr 
WWNI l 4 ^ ^WTNT ^ *Ttt 3 fl I Tl 5 T 

R»Rfl3M 4JlPl>lGj|HB ^CfrrorT’tT I -RRSfR vilPB^iStR, ulRJGl^, c^TlWl ’R*)Rc^a 
vi^i^RiGGiw^ aja^ia ^ i *h , ciR>«w>im 4 Rf Rf c»iwft«i c*m >rc®R ^iw i 

'3^(,°ilc.<p -^Iij wh a=nl ^a I 

HIC.»fHM ^p>^i?lw<l WU ^ft 

Rs^in^iR (QST) ^Ri<)>ia its>H8 >ilc«ia ?m> ^R.«tjRr sjvrsr ^tRcaslajiTPra' P»pQ<t* *tlc*fHM ^P^iSGicaa 
Rssm sr#s ^?r i R'tolPt^® *llt3fHH ^P'ISGmIT; t|5T c^rR-V'ate' (Selbi-8H) i 4 *iic^hm 






'SO 



sft¥ ^oof& R3*?T wfib * 1 I <?PlR ^fOTKPf 4PM®|J|W<I MR ^?T ^MOoilH Woo 

(Altiar 8800) <M*M$i3R i RR «fe|M>Wl c'l'srsrRR^ (MITS) <7!WtR $*iCi5«1-4<r 

>lftw»l«|w->w ftu \ 4 *IIOfHM 4PM®|JM &©R 4W l *^14 $<.«1 <k 3R3| (Popular Electronics) 

^o>H£ 'Sfl^lR ^TXRJBT '3|| <s 1C'©*j|^ ^P^S'Gto sr^lc^ 4^RR*tP CT^'f^WT'^ I ^PT *t<TQ& v ail <J 1C©*j]^ 
<ppvj5i5|^n5 t'oR ^R ^(.^5. WHT ^TBr I '©(.^ *ihR<p R<i*j|Pr ^PT sp^s ^c<j R(.<jR«i i 'W& 

<*f C*TRtR ‘‘Hc.^RM ^HSiSta R<q>lc"R *W £pp*© ^c'® <pg^R*i i ' 3 T s T?T '©yl csfWTsrt^ 
R?r cRS^r (Bill Gates) i£p*x *Pr ^R^Pf (Paul Allen) mPm* csfWtw cpWT Rt^pRMI 

<ilfsi«? ^©Pmr ^ppTCW 'sr*ii CsTWPr OT^tR ^*l®r fif1?T ^l* 5 © <pw (TK^PT l R®1 ^"^X 

*pr in^°pr '©lens wPi<p csMPr R<*p*i tsptt ^IrwIjupS »rtw c/pIHIR <pw*i j ilc. c i^ 
(? c fcwRw> i 



^rw Rttw ^to© *il<>fhh -?P v i5'5iw^ c’ft^M^r ^«ilVi Rfpt c*flPPr 4^x ' 5 ^Plfw 
i «Nw ^PH®5|ww ^rspt MR *ifa<pR R'SopPr Prc©i i ^dsjfl whelms RrR 
^CIG^S. ’ttfW ^jlww^OT^P’HvwJI* baft <m'©1 

^ro©*r i 4tw wo - ^csrl* Sc^jl’t c^l'MlR Rc^ic^ *tw Scic^ 4<ix Rc<p i R^ ©Rf R^ 

^Rr Scub-i Prwic^i i 

*j1^I "*35 <pm ^lc*iR^1« ^PmSGI^ <u<m!c*hi 'st’Ic® ’ y ^TPr <pw Rc*jg^, ^' 5 pt ^<pT 5 c<p1 >v tlR 
4XPPT 4FM®G|4 C^tMtR I ^tOTT I$BmG-*B 1^ W>MlRn (R^RRPT RS© wRill* 
(Steve Wozniak) oR>MMRr (MOST Technology) rtw W ^TM=T i 

(Apple 1 ) ^PhS'gi^ 'JvoR ^^x ^ ^llc^hh <pP v lS'i5Rns RiR^»i wtRr^© '^i^ s R>'© c^Pi^[ ^P^S'iJR 

spIwii C^PTpT £ppR l Ro y Q'srR?j|<p v©|^ *ist|lf5 <p^R wj R5 g®t 5 - *|j 1 ^1 ^ (.<? fi|»v©H 

(PPT i OTffir ^ i R8 'Q'stR^Ic^ ^ (Steve Jobs) Rg 

n Q'S(R?j1 < ?(.<p ^PPf C^PT W, ^UM^T <^P v i5'G|<5 ^ffwr© ^1^ WJ ®T^T C^P^lR ^|^«T <P5U.'© 9 11(.^*i I 

^'©lc<i ott <ppv)Si>i<] C^m ^^x 2ft?r ^oo ^jf^Pr i (Apple 1) i ^tT^pt 

i ^pvjSljl^ <p^R ' 7 f 5 TC?I^ Ro 'Q'stR^I<p ifllPPr ^ (Apple II) <pP v l5'i5|c^^ •T5ft <?!«? 

<pw ^tf^PPT I ^l^to© ^*ic5®i wMlR« 'Q R^PPT R<il5) Rs ^1^«i 1 (Mike Markkula)- 

<u<q^<rmt 'Q ^®nf^w^rtR^t?r ^tppt c^i^iiR ^ ^PhS^r Rt^r ^•ij'©^ c^p^iR Rc'^w sji\sR»\© 
^?r i wfc<r s$m R^©r ^wR®i * (Apple II) ^ 

iSTlfe- ■*c4lw*lw« C^Q CW flJ-iiPRRr-Vo (TSR-80) 4p^®l5R | ^ W WJIHI 

filfo^lwu ◄>PM®lJW’e Rrr i 4 ^ ^PMStlw^i »WM4 TT*lw?r c*^ ^nfstc^Pr cefWR MR 
^c<jc^ i 'SWT ^TM®T ^P’H'SlJIw^ 'Spd feR p?Pi<pj|«xp (Visicalc) (.<d©Pfr C£fl$ITsr RcH^^lc^ 
l R^WPf ^(.^<1 WPT B^Pii (Dan Bricklin) csttsfpn^ ^ apIx^wH 
(Bob Frankston)-i£Rr Ji^wlP|v©lil ^ CsJWRR^R 4WH I cerisllcvi^ «HlS|iivs>M 4WtM^ ^RT 

^im <pPh 5^ |<q R^tj ^c?J ^TlTT I 



^fu^f^Pr 4pH®Ulwu ^twW ^RR^ sjm ^tw i ^srRRspr c^MlRu ^fuRprPr ^PMSUw 

I iW^^fPr C*?Ws ifeb*8 7 TWT^" 5 WT 




4>P*|iBiJ|4 Pm 






v 3|(.«i<P ^P^VtoBl*] <l|«?lw ©llc^ I <4 ’ 3 T<T ©ll^R^OT-iW <pHlf5<ici *lRlfi>© | 

i£)^ <p^vj|f5<qq <pP v j5'5|^^C e l!^ ^tPf £|^© ©ll^Rc^ ^P^VtoBIc^ CI>G*J ^QTJTST JjfO SpTfa ®ll© <K3 I 

^im «»MlR ic^brvs >l|c®1 Bl*ll *ilc^ ^Ic^lRPl ^|'Srl^«t|© <P03 I 5w>^C®1J^ <PC®1 PmI ^P^SlSl*! 

^WRT ‘ 5 TtTT 7 Tf l ^cS>V8 ^Tl£«T 4TtM«T wR^cSH PiRt'sra ^P^SiBls <i|\srlc^i ^5“ I 

4iww PiPr ffcr-8 ^ i ^ulw PiPr/^^iIU^w 

(TH^T ^ C*tPftlPr-8 vil^lsnTTO' 4l4p> Sm I ^oo^ ^tOT PlPf^ ftC>BW 

S^wier tfreiPr ^ c*iRHcSi-r ?um vq.^ * q «j4$>© w ^ttw i *ww 1%m i 

icft^br-^ C*MW '’iRRsil R©j|Pr W>MlR ^«ic5c°1<I ^^OIJ 2K y TO' C^r^jm^tW 

felt <1^1 <pw l W’tt© ©k,*i<p ^o<j I slc^MsttOTT 

C^t^T» C^Rrtw C^fsT 3©j|Pr I 

« >l$4 <iml« 

c#o ’tf^*r 

^<^[5 ^P^S’Bto c*r ^it^R <^1 ^?r c*r c^r ^tw <^i ^r ^1 c-h<i ^iiPPp ’tei^ 
fet© *M«-r ^®rr ^?r i ^if^t© <u^xi(.<^ ''srt ^fi» c*r wHwi ^'^fB‘ ^pvjS'si^ c^r ^tw 

<p^l TTfTT l <^j<i |31 £|I©4>|(/1 ^<pfB <pw <pP v iS'i?l<i c*W<p|«r <p^I ^?T l ^Tf^f^^T^R^rtft £|t©4>lo»i 

^FMSSl* «T*iJ C#© *|R| «t-RT C*l?lH^Pk© ^ I 



^<pfB ^P'HSlBi^ 9 lPc<3* i t ©i<Hj^ ^prf^tPi 'spr rc© i ^«il<ilPi^ ewj c^Pf ' 3 T 5 Pur ^PS ^?r 

‘pP^lS'Bl^ ©i©j , «5) b 1 CTWlfafin, <ilfaj<p ^v(.^ht, f©^ ^aR'© ^jIPt <isilPra i $ppf sf*fH 
^rwr^cs^^Ti^iPr i ^if^c.tJ *prKfPr ^\<\ wr ^ci<^ ^i^<HfeP~^?r i v£rt 

i ^ ^c*i<p ^iRpu wr<rr^w c^© i 
^W©^T <jaj|<C*T 'STC^ 4iw ' 3 T 5 TTT Wt^©t^ <p|^u* fc f >jt5 ^TsC^lc^ 'SIW 1B fi? ^IRpB ^R5 ^C 1 © 

i ^ll¥c5^ ^RjprW filii© ^(.© i 



^HiPi ^PM®i«4 ^fksiK ^ratepw w ^f©^4 i ^ ^tkiPt 

^N© xj^c-k wi <jail<^^¥£ft' ? © ^ I t£]'C© ^I©|R^ <p|(.'srsi ^\o| <u!^© l 
<p|<j8&, ^p-HS'SI^ <?•*? ^hlPi 

- <ppvj\Sl5|^ <? l ^<\ >i^'stl ^s WKNlTT <pMt©^ ^fr <u<i^J^ <p^c© i 

- <ppvj\£iSHi <pw C^lc<p R«© ^II<pc© rc<i i 

- <pPvj5l51<i <p(.^*<i c^t^t© tllP^^ <i^I ©l(.®il I ^r© £||©Pm ^PhS^I^ <pc.^ c^c 4 ^ ^i^.c'sr 



i 

^pvj^uh <pc.^ ^r^tPr ^it ©P© ^ i Phig^gSs rfrW ' 3 TC« 5 t fSrc^T <pP v I©'BIw«i tow 

Pi 3 ? ^^ 4 ^lo c iBw ©issiIr© ©<l<i«M fep"^^ | i£\i>\ 'ST'IJ *^1©^ i 

<ppvj^|^ <p W pjp5 ^t^fj c<pici1 ^IM4‘'£(^ c r wf ©B© «^r I PiP3 ®tI©I*j < ^5‘ 

^1<pc«i Pt'^st ©RiKr c^ii^i^i^c©^ OTfl cw i ^ *^(/is ©iw^ Pf©*j wlxc*t^ 

w?n ©Iwa wtwf c^B’ c<p«u© ^Rjprw , srt^w?T ^rr %rc© i wr 

^ ^ilRpS ^ ^l©lR < T i ^Jk© ^QTTt^ ' 5 ^©t «Tl*Tt feB’ >Q '^rsput ^C© I 









- 'aiMPt'T, c^^fUFK, ^jM^iR Pff ^jlR ‘^P^^MT'^f ^J^R Wf 51&v© »i*i | 

’Wf ^sprl^t^®!^!^© ^pPhS^Ic.^ PiPl^S, ^-<7T[^, Rj^ i$|^» t^JlPRr "^J^T ^RWPT 
^it?r *i^Pt^'^^iR>u5^ ^Ps <p<u.^ i 



<ppvj5*I5|^ <PC**P^1 ^<J*JjFo<P ^iRc^^f a 1* ry tc^' W '>ll<Rll'©l <P^| Sl&VD 

gprpr &lPi<p| '*lf%' i wrr - <u<i3p ^t <p(,®i *iHi s|<pR ' 5 T s Prrr, ^*iR> 

f^tw xicX? c*m© i -^P^Sgr <pw '^^nf^fv© ^PhS^r ^r^pNo *?m wf?r*fr 

^NT £(«iMi i 47^© ^>FHS5 |«ki ^©Pt &®ilt>c«i«i ^R*rf ^ ^FMSSIw* c*fw RR>?| sf^ 

^T^rtT^ <p|«r J i«y.«r <p^| <jR i 



^pvj^io^^i RR^tj *i<p*i vslw^i ^isC^I’t ^l(.<p (R^jRxp '©Iw^i <ppvf\5*I5|(,^^ R^j^ lc t1%’ 

sRtf^© l R'jJt'©* '©R' 7>ffl ^T ^RH - C9tetwt ^Nt ^f^© ^ l 'ifeis 

*j!g\© c<p|(/il (P T Prt<p ^R3 ^NT stal'w i ^k/pcS^ ^Rt fc f 

*iiRp\; *ft^ i ■*f? JiiRpci?^ ^P’HSlJr <ic.ai^ ^rpfRr c^iw < h n qttR‘ ^rrsfl^ ^srtpit 

^srsiP'Rr ^l© ^p© *ft73r i c*jc© ^iw i 

^FMSSR <pc*ps ^®r «ilwm t&spt ^«T ©rtPfera' ^J^lt ^f^© i t*rc© ©Rlfs^© 

SRK ©M-’llR© ^STTR’ ^K *ltOT I ^RMTT SRK "ifcci ^W<P ’ 3 WT ©|I©R<$ T5W ^|PR Wf 
^f©R^ R>jj^ £KlR© ^C© <! Tft^ Wf^8 •TfaT £R>R t<q^ji©<p ©rP^i©! c^Kf Prc© *IIm I (7T w>lt*il 
^tWt <j5pvj51}R <ppvj 5^1^51 'ql^ps^r <i 3j , ®ilPi *^I©^i^© ^© 45> ft^' | 

ipPr 51 ^ *^I©^|^© ^© i ipPr R>c^^i >s^Rr *uM</if5<p 

sm * f ^IIot i ^17^ c^ c^ ^ 35 ^ RwH «flw i ^ 5 TI #t?r ^T 'sut^I^ fw^ 2 r»R^ ippf 
R^jM *i^ 3 ^c?r c<jc.v© ^it^r i ^ ©r^j »uMt*if5^ Rp®^ 2 f^R R^j^ 

^?r c<j^*i _ u5pRj**t^r, fiSS<i «ii^5 ^j|R R^ 1 (&$ ^r c^ 5 ^ 5w? "©R ^j|Rr c^l^ippr 

PiPi'^S i>®ili>c«i^ <^jI<i®i ft*i*w ^rMt 5P^> 1 

t^l^er >Bj|R#ll^ei|tl 



'siiviiciiti cw'T f^rs, ^w«rf?r d'oic^cw ’ff^n^o >narr 

^80 C«tC^ ^n>o < 1 ^% } &d& ifRr l 'aiHH ^aR'S ivao ’’N^s CW WtCR I 4 ^)^t ^a. «/8 

c^?? arhs^rR 'stc^t ^i^sitw ’tf^rfw« ^r i oslt^osm 4 »raw?- ^t-RRi?- f^wf 



^v5Pl(<pr 



t^jT^ Rt «TW ^sR^'sftR (UPS=Uninterrupted Power Supply) w rsor ^(T <t>f'M$'Glw 

'3(<ijI^'® RtCaT l (.41 W I 4WW R>jj^ ■whiK R 5 ^ RjRT CRCR <ppH5'5lw<i RTtW oi^pvpa 
*l<P< f l '5C5 Rt¥ I <pPH 5'5|<] ^v»pft£|R' *(tai5l RC*t ®II < P(. C 1 C41CTT R’lRW R'JJ'^ RRRRT^ R**f RC?T 

c^tcR's ^Spfiipr •q>PHS'5|w io-voo RRU ofw f%^ra rrrrIr; ^^k'® RNo®' RIcr i ^(1r , q <Rf»r RSRRjtft 
fR^r 5, RRRRk ' 3 l < JJk'® RTaffR R^sT ^SPfiTI'RQ 1 






'D'D 



'oRnh « Ftahtel 

^cb^; ^ *wt«m R^fe ^R}<p|51 csfistfsr i Tjq* *£w Gsttsjtsr fcs1% irf^r 

cw^T ct^qtjW* cw, tjt ^RHvSiJiwi* ^l^lR^ cfifWT^^rf^ ^tw RR^ 1 ^ 
cflfflh '©feh ^rr^r i ^Pre few* <pR®i «it 5 cwr, ^PHSSisi ^ wt^ C¥u$ 
Rv^il* ^R> •iw <pw w°i(.^ i ^FH®5|* '©i^h 

- csttsjtsr c^lvto *q|>»lR^ »w«hi c^Pf^TSRrfiihlcvo *ffar i 

- Rj^s ^rfsr ^fR^RJvs ^c?r c*rcv© i 

- ^1R?<P Sf5f(Pt-^|vo| SfPfpfvo ^0 *||M | 

4 w ^q ^mR<m c^rr ftro *rtc?r i 4 

<ppv|5'i;|< 1 vail^pl^ I 

^f*H5'5|^w 'ol55ll J i <TMIn 'swj R*^ > lR<iH v sl '^h<j c i < p^c v s’^?T i (TT 5 ^ - 
" vl5.«i 

- ^Ic'® ^T*lT ^ v c v ® *Tf *11 mi OT 'smj v sR^H s)R>wl5t <u<i' > vJT >2t^ c f <i^| 

- 'oiI-spI^ v»R«iM yg <pnl 



i«^*ifiN*Bwr B r 

<pPm5'G|w<i Sfl^w, IwFof® jjjIr'o, C«R Sj1^» 'SIWT ’|R*«pR 4?T fijwNi I ?W, Safee t«plWl 

2f4t? *j_«inPi ?t 'SRtoTT wf c’tw t®*4 wfst ’it& 4s<.'» *115? ?f 4?i fw4 tbitjt c®t*it ?t?r 1 1^*4 sr^® 



arf^RR, ?r*»rft4, fcwiPus qMiiPi4 R>R5i'® R*iR« c?e?r ?r *iR5*fc4$ R*iR\» 

0l^WW^«14 ■sl‘ J HU.<‘4M (Routine Preventive Maintenance) ?=TT ?? 1 R?|R4 a|f«wl 1 <(^«14 
<W c ftW^C e Rr^W*lT^C^ c<p|(.*il <ia ?T <iak 1 *lt < p 'Q v lRi>^R *il*uc») 'omjK' 0 '®Ii? < p|4 - *p»( ?MT, c<i*i '’55 
W?r 'oi'alw^ t<p|(.*il ’ 5 T3T ?T 'sraftK*f <p|4V^'o| *tt ^l<ltl •Tt «,<.*! ’TOS' I •ippHSul'g 'q|^R>i<p 

Traits « RtimiiN^rw -wstr sii4Mm^i4 n'^Hlw^y-H ^ 1 

Rilfi|4 «|l^«l*l^*14 *«HM*K l Hl 4tw sifef^r, ^ir*4|1^4, ■STlPl4, ^NlPl4 W ^^4 Rii«C4 4iir 
<*TCTOfi!ttl1'BM I 



^Tsrsrsf 

<pRv)5'5i(,<i <iC'ji(.^, '^fS' i ^41^ Ws*t^4 4»rr ^r i «Hjf5c4 4®rr ^FB^rrt^ i i*k.<p 

wl^rat '©fS' wspT '»T s f <p'sk.'o ’111?' i ^“T^iT ^rr^, i «iRl« vsf& '»W 

4?lt?t? I CTCsi#, 4j|Rv|t.>)n><p »i(5t«p ^.wRu '4??, <p«ah rSRu i <pR-HvSi3|(,<i« 2|(«>ol<P'ac k 1’!i 4l®f 

4C? ^tt4 I Rwt ^RSSt® 'Q 5 %? 4tW, WtillR ^SJtf? I t£|«l? 



4R'i®'Biw ottics-awt? tvtviiR 'q *i3jti4 wwiR i^twcsiwtlt 

RR>tj ^aHlR 1 *pPH5u|(.ti<i ^rlt? <ptit'o ^ 1 <pP v |5u|(.<i<i np^'ol RRsji 2f4t^?? ^.c'® 



■*P^t-<?, <ppH«5|'g 







\58 



*tlBT I ^ ■*rat?P^r OIWlR* *ia»||H f^w w '^ttxsr I ^PMSiSlM ^stlx 

^rwr, *mw « srftnrmm Rt%^ i nn?ra' ^rw wwtft «n^® ’rrra hfRtI^, Prffe- 

Rvsjlft RR>*( *mt*m <0 <pf*H®5|(.<i*i j, i^I-s4<p c.^ oj|R R.i.ju^ <ii<i^.'s ^ 1 < pP i iwu|<i C*T -i<i <icai<i ^Kk^j 

^S|y aj^J-l <p(,'5i '»|(,<p Rj'oI^.ji 'Q <i(.a^ •'lkk<U «p*i|fp*i *P«l '®k < P 'oilSu’ju |w'»|^ <k,®i 1 

^■-CTt^, R'»j|f*r 'W 1 *)Ru<i, 1s|5 Is 'ai|»'5->j[5 trt 1 <pFHS'3|(,ss RRs$ 'sr.lsM 

HklWJ 1 



TfflFr *rt^snaK?prc?Rr »iki«J *itec#i4PM®Gi<i ■fcsft ^?r 1 w ^P'I&'bm 

1 ^n^f^-sr l^ff^r « tuRHdJKtS’wm wlsrs'^fc^i'pH'S'Gis 
^twtc<r *nm ■*rtrr 1 c^Rt? 'em cti^ f^iRr ^esr 1 ^jm ^H'B'giu 

wRhu5|»T ‘PHSSM Rwm *tRffrs I 



^i'^(.«pI < pPh5'giw« ^ IsPi'vj 4f& 4 *p*p'»|(.*i ^tw '=mHI^ *i?p s i?' ^ ^rtq ^tw <p<k,'s 

*IIwi 1 *i(.3!s *<c.'o| < pR v l5>5ltss'Q *|Ri> 4] <psls is^ls i Rc'k'® <R ijjR><p <ig sit's igfDsjjs? Rijj«, 

■>ts<isk c'tos ’ik? sj1% fw® ^?r 1 Rapt's* osK?i>w 'Sfij i*re\ R^ tc®t 

c?tm -pPMSBR Rs^m w Rg; wl? ^ 1 ^ *FM®B|c<m Raft's 

»ill«l»R ?s?rr win 1 *iRi>M-iUi'e Rc*l*)'ol« ^s ^?r 1 Raft^s'slw ^FMSBlwa ®|^i>i cw 

*psl'Q i£)«p|U et^R <p|'sr 1 






i. ftc,j|s t+Mfli Input 'Q Output t§w Device R^li<l sjs^o ^s? 



Mouse 


^r. 


Plotter 


*t. Modem 


^r. 


Light Pen 








i. <pP*tSiS|M s>R <p^f *jR 

ii. ^R ISf^j <p<il ^rRr 

iii. s>R '^■t <m\ ^rlrr 






Rt&t? (,<phlU ^13^?? 






i 




i is ii 


9f. ii nq iii 


^r. 


i ? ii 'Q iii 



¥ s *i$5i?r1 3 m 



V<t 



[Ru>^ ^W*rf5 >8 8 *1^^ <r)(.^ vS>g* '5ft>Q] 

: ^^rtfSr <rf*M33|<i <p^<q i 

^)*iH : <pf*H3i>|<3 <p<\\<\ c^Pf c^t^lRl/^f3>i<(.<j|'st , i i 

\D. <ppvjSlS|5| '7T^li(.*1<l t£)<pf5 $<P f^3T R*^*f : 




? BR?'© '^ic'i Ru>^ w>Hf5 gtf^rtw^? 
Product 
«T. Data 

8. c>lt*ilR/'3^ c^Prw 

i. ><r»i a ^©| •nw 

ii. <ppv|5i5|(.<] C^Pf^c^ 

iii. ^f*H3'5|w^i ^IR^ ^l^(.<i 

Rem *iRR>? 

i 

*t. ii >e iii 



^T. Memory 
^ Output 



*. i >e ii 
^T. i, ii « iii 



cvspri^ RiuHwn Ptw <k*j<i>sm PW^FNr »tH3«j c^itw cst^r^rPrfw *mi*p*i 

<?(.<; GfifftspT ^i1<p|c<l PW%W ^Ic^t ^<K.«l'i i PWff^ 



*T. I 

*f. PwSRl ^l>oiw csrnsprl^wfi^t'oR ^®i, ^Nt ^ i 
^r. Gsfft^Rwi^ gj^g^©<p^c ,, 'tPTPi5 l 3-iii^‘ RcfR^f <p*i i 









>i *p'G'ewt?r 'e T =r®ttc?rfBx t^R^sr 

^gwrt ^ ^rm ^?r I^r^t i 4>P*i®gim<i ss*m wrtf^ ^r 

WtX*K7F ^?T ^s^TUt^ (Hardware) i <J^T ^TRr l **t*f ^srt ^5^ ^t 

TOT 1 1^, f=fa5f Deu's ■Tf I W 'Q ®TC*¥T *lR[>hll ^T?T '5RT «|wil'sr*l 

(Software) i ^l^OTTRr cncR^ i ejH 

w'Z'Qim I 

j i<p^'8fjj|<j sfal«iv© ^ i L*\*\*i— Piw^ Piw^i j i<pi? > Qijjf^ (Operating System/System 

Software) ^ csfls^ (Application Program) i 

^•ncsflKfltofcii 

l>it>5>i (Operating System)-c^ I>ic>Bvi ^RpSwfa (System Software) Kwm's «|R>(§ 1 '» <P3T 
i 4t Pl(:>i5vi ^wS^TIJH ^5t 4MS15U <HE?T *ft i 4t ih iiB'B|«<l ^nsrsfH 

4tsftwr *tRbl»Ml 4M (Operating System) i 

^splttgfiK 4f 5v l5l5lW'5l CStlattW^ 'SlWtT?T ’SR^itK 4BT I ^Q*|Jlill4 

fw csffsjrcsra- 4l«j^C1l 4ttw (?R3¥t<r W’ffisf&t I>IC>Bn ^T PlC»G»l WB'SUTt^ 

< 11®K4C5' I <l'o»)h PlPliT Ptw*! «RC.'®|et i£T3|f^r ['»'*®l I 

t%*»t <wI v I4'»Im sfBPrff ^gf=r i *ttc^N»r 4p v i©i>iMn ^■ b tiwFBx l»it»G»i %>ic<i 

fo>4| <jM4'»Im <1J<1£\s rm I WSM, wRhC.'BH 4p v fS'R|c.<i<l f>|t>i3*| 4>ttfe> V|j|4 'StXPT I 

'aC v ilwn>K,Pl(.' , vt a i5l ^’I'Sf v l"*lR> 

^sHTCgflR I5 K>Bv (Operating System) ^T *lRt>1«-Ml Rt^VHI ?R3f^s cstfsfpf 

^r w^Tum e<rrart?r i <jmi<)4i5l w <4Ttf*tc4*FT csnamsRr 4?mr w (^rr 












Pm 



Rg'PT £fWT Piw^i ^ Rg'PT ^yilSl <pP v 1Si5|(. < si^ : 3l^TiyR 4^X RSFT^TIJtGW 'SJG*IT 

WW RtW <pl'®?n3 *i* n 1fj’ ^C<1 I <\y <i^<p|5l Rfosj ^iG'sra '8f*l3 RF©?| £R*R 43llr|G < P*t*T CsDStfsr RfWR 
SftG^T I CW" (^s^TtG^fpR ^Itew Wt^ SKTlPlX CStWR C^IMR RgWT (WITT ^T WIg^FSk 
Pig>5^ smPk 43ir£|G<p*t i T csffsftsrc^ 1©*^ cslw <pPHSiSiG5m eRH ^f%u© Rrer *IR i 4"3*R <Rg^ 

©K^pR <pcn|<pcn ^Rl?G51<i <5 T t rlTr £R*Pt i ^tw C* R <p^R *R 1§|5lw<i *iRIg*i 3 '5p c T C*TWR RGWf 
W3TTT ^G«1 ©MIg^Pk PlG^t*^ ^ Rg^RF© <pNg<P ‘Pp^SiSR <RG^ pj^T *RG fc R ©i« 13 CSR'f <K^1 I 4 ^twf, 
^w^^rrwtt 4^x ^tw c*k^ 'QTrtw sjG^iPK, C2|i$)T5T^r^^ cw?rf R©3lR w *wg-is 

«>iom PtoPr ^IS) Ptg*^ ^tw ^g<t «tiw i ^hj 4itftk^r wwim* csfgsfg wrafftx 

Pc>g>i *nw ^g*t i ^rw^ifR Rgwt ^pnft ^tw wr 4 *i<rm> ^rt w sjf^nwf 

wr i wr *tr, ^iiwfiK Pig*^ ^jtfe?nR 4^x w^q^Ig^^ ^g<t i 

^PMSiSR 2j*jp? R<Hg*R C’tl'SR Rg<p ^ImISk Pig»5»i R*i Rt i ©^R ©N £)g^I®t*i ©lyjlUl 

CfifWfSf PiG< < pR v iS'GR *iR[>1*H <1>*1G© ^© I *1*]G*1*1 WSTTf RGD^, SR'S ^T^gC^ ^iRlG^j 
^g'© cW^ttr * fir ©iiSu^R c^m\ $©3iP? ^<i R^RuPf <2fl^PrG^PW srr <psg© *?© i 

4^R *RGW ^tw ©TRR WR StGUt^T ^C®T 4<jR C£fl2fR ©TRR <FG<T PNG© ^© I <£MR PTG^T PfG^T 
<pR v i5'i5|G^ <p|®f <p*iR ^ *rttG?r <?PM\Si>R r^R sjfi^l^G'-R <p|«r <p^vo ^j^rR^ISIg^p ^G 9 !^! <pg^ 
WT^I^GV© ^© I ^\<\\<\ vailS'G^ C^^Q^rR C^^T ^lG^ Rg^^^Riv© GSfWR G®T^t c*R^^qttT 
^fw ^R-hS'si^ , ^5ppr^3T«?nw i (Rpr i 



C9 1 KU [C c»™ I ^ IP 






Pg^g^i ^RT ^Tt3?r ^T l ^tlG^fS^ Pg^g^j^ ^KIg<ij <pI'spj[g c iI Wl**i a ^H ^KR I 

4 «Wf ^G© 4^ C*R ^STTR ^R WfG^X PTG^T ^RNf^tR^ ’R^t ^Wlfr ’jj ^C3T GW I 
C^HCSp>l C^J2m ^RtGW ^ftG^X Pg>G^ C?m U ^voillwu v||^RPM$i5|G^ 

^IwRJx PlG^^J 9 j<l'QJ I will ^flR^s ^GiJG^ I 

^miG^f&X Pg>Gv| «ml4 W ^SfW -^qttR ^v»>llw RR^Wtft ^RRfG^t ^1^4^ pfpf 

^R^jS'GR PtPr 4^X g^R>ig 3M -qipvjS'SlG^ ^Sf ^g 1 © ^TRGW I ^ftG^X Pg^^ 

^8?|R <PG®1^ <pI*H5iSR £l^% 's?*ipR ^G<J G^ I "W^©GW ' 5 Tl^R "^RG© ^fRGW I 



- <p|^er| 'S 4Ttf^G < P“R CSflSjRG^ 2RR ^1©G© Rg^ 

- <U<l^R<M?l<1 RG^fsRcfwr, (Interpret) 4^^IWWf 

- R>*q>G<? ^lG«r^ S^g^I^I ^RtRf <p^g^i5 ^1 

- 'Q R)G>^ 

- 1©G^P<5 ^f5 R4$J <P^I 'Q G^G^ ^RG^ftW^Rt 

- Rjxp <?|^<1 Wt I CW- 4^ RjG^^ <HVl <Ppf ^G<l ^*13 RjG^ C^PGTTt, ^ G<penl ^v©3lR 

- \q vailSb^ fvi^R>i R^ai^f/^^ wT 

- (?(^Q¥[f¥x aillSai'Q fiWh <P^I I 



f*m 



VSV 



^sf ^c?r «ftw i ^ftc^ farcin <Mosr« <4 ^rcf^o 
'»iPi<pI c«tc^: <3fatT*n?r c*r, , 3fR^ra"src®T 7 i?"^tw csftsjNRiwRrcsf ^v® ^t 'oiIsk.^h 'src^rs^i^ 
<pR v lv5'5|4 *IT l ->3^1° «pP v |S'G|<i 8pg% W»iH < T*ft?T ’Pfo R<pf*i'o 'Q SjJI'® ^QTTt?’ 

c-<^^ n «^ ,s lTca1^f5R?^^rsr ■^3^ cq'^r^il^^hsr ^*tr1^f^*rfTr^Tr^rt?r i 

'aMlwfiK Pk.jw*! ’it^o ^sr 'oi(.*i<p'»lc.®i l csWtcsra - wror i 4 csflsiTsr 1%^ 1%^ ^sf «ltt^ i 
*pI*H'»5k d|=3l ^*nl<i ?TC*T ' J TC a5 f 'ai v ll(.<ifi>N. Pic.'AS^ •>iR J ii ^?T >^Hv C^^tTT s|fS>-S4 l<PflH sf*fl*T «jFs(.\o 

RiwStvhl 'SjfT CsfWffi (Master Program) sj^cf ^t<r i 2fR^I<MOt<r ^tw '5^ ^rsnr 

sfwiSH '4|^|S1 «HJHJ osftstPr W =»)R>w> to 'Sjtw i Rlt»Boni 'STS'^t 

Stsl^wWJ n‘IB csflafl^r^p^^. %ra®f caJWl^r ^ cafWN i 

R«a*i osjWPr : R^a‘f csfWfsr « «CTR'»® i <?w- 

- ^iw'oi^.«ki csriaim 

- ®t*q <pc5l®i csdaffsT 

- GSftsJt^T 



catWr : caTWfa (Master Program)-^ 'Wtfft^ ^sr’rfiaR’s. Plt^wo 'SMJHJ 

^n^twr ‘pPMSuiwti ^>tw l*RaM < mi i 1^?ra®r osrtsiitai^ 

^IM'ol^.em csftsJM^ GsMt^r (Master Program), *|R3)*H (Monitor), <M<n*w (Kernel), PFRr 
(Core) ^'oj|Pt «ilo^ 'oiRjR.'o <phI I'®W, sM^^flWtt^RT CSflSftsT l^ww^ St.sK <p<il ^<t | <ppH«u|'g 
©H ^mr ^ro»f '*i v ilwfi5< Ptt^Gtw-si -^t esflstiTT ^’mrsl^BRt qsm ? <^s#?r 2 )R>{||<m i -i SiBRcEn 
gfsft^ j-ijR>(,\s sj^ef i V3|»uhj (mpr«rt^-5^tw^f^» I ^Flto'ol^era CSflafTST atCSn^T 'sttfsT 

«wjm j ostWPr sWK »{R>m> %?r ^rtfr ^ $ cswiot »m>jt*ij ^ptw TPMPrr ?*c?r i ^tw c»w 
, ’t?r 'otRR ■«jl'!>(,'o ost^r I 



^ 4>wjH Gsflaffa : •*H'B'0 |«m *iwctt <rtflwc5r ^Ptw ^tw 

^rm^t *RT *RT 7WT ^?T I RtiaM CsnaflOTT «l'®4i> ^ <4^31*1 canaf^T ^ 

ailR^'alw 'aic*l’f»iH '^sf^lT ^P w t^' <mR «lh*i <pw i 



^tlRo^'slw ^rc*i’i»»iK <p|«i»j[t |! il 'St^^ v li(,flf5< Pit»5c.ai<i Rt^'f^rr <?KI"?g' 'Sf^ 

<pc5h ’©W (Job Control Language) <ij<i$.I<i i ^ <pc 5M '»l*)ltl W^s Tf R-qu'-f’jpTf 

’SMIwRk. Rtt-nJiU.^ <p|(.'srg ^ i£Rl 8tferf^ e R ^TSRT C*r^5®r^T'^B/'a||S'5’^ Rj'aR-'i ■qj'q^.N <p<k,'o 

c’T ^ *iatiR<i cw i c^twt «rotm sutiler^lti 

^PFU'eiuiMiii ^Trsr^w cw i ^ »wl«w «r 9 liwf5s. Riw*) 4<p<ilw <p|t®rei '®'gi<i<PT^ca'^=T 

(£rw (^fta^^llwrS^PitJUii (Single Program OS) ^®rt"33T I Rk.-’w^ »it«t 

osflaitsr R^ <p|bj ‘I'm , ©sf ; T 's|c.<p <i°n I ^i^lwiv '^HIc.'fifuK, Pk.^^ (Concurrent OS) i 



'al’Ik'SitIjsc. 0Sf1$|l(.»i'g ^sfu^T *q»l(.'srsi 4^5. ^R> ^<iN ‘P'SU.'o 

l 8jR>i)l<?flt k R ?>tW 'S'sH<t i t ‘Put's l ^tW &=lt'o 'SRf 4<pf5 <p|(.®i^ ^M1<J 







'SlS 




^ i T < 3T> il<p|s (Bufifer)-ifl w*rt ®ltw I il<pR rcc^ R'sRi iir\ ^SjFfiT ' 5 RR'®f 



ceWR : ' 5r 9 ft^if^ Rwi cstlsttoR «r8 ^* i*r# sfcgRt^r catlsfR ^ees 

esflstR I 4 carWttsRT *1R|MJ fc’tfa’ Rt TBflJf sIRrHRM ^ *it'QTmr *rt 



I *>|MkI 



»Rtl 'a|3i«t% 4,w ^'j^arlS'B’j^' 




C*Rl^fR* CSfliJR : (.»l<ll^01<P C2MR ^«tPfR«® I PW- 

- atflRRBR gsmr 

'5MImI^Pic. ; > : 5(.»I’S »i|l«»i CStl^Ic.^'S) i>l®r hr 'sk’t R«® I CW- etfaRTtW'f CaflafR i£R^^§fBf®# OSJIafTsr I 



alfoflHRl csJWR : sjRrrrR csflstttsRj- <Ftw Sub's?! vaRR Rrf^o ostWI^rc^ «rr 

^ll'al3'» ?rt i ^ >srt stftRRm osftsjTsrc^ 'oi<a^ln<p csftsjtsr Rwwe 'aiRR'o ^t ^?r i <pPHSo|<i ^sr 
Fw*q «RfRT *j|fa<p 'SRT^JvfT^RT c-'pImI «RT (RfiRfRT 1 <tlfa<p wR|«i CSJRR soil <p<il, <pul 
4R?. *lRiWl Wf «ilo®i ^Rf I rR '»N|-g <pR|<p|R '®RI?( C 2 fl$(tsr ^?tt ^5T I 4 

^®it ^r ^ee" ^oca?r «W i <pFh5i3|<i ^®cg?r ^srt 3 isl j ifii R i ^sR <pFH»oi«m RRtR Rtw 

i J slc.*lls 'sti) Sco '»NR PiR's 0Sf|5j|»ic.<p <ilR<p '»RR ^HI’aR'o <mI ^?T '°Rili G^RR ijirIs <pmi I 

SjBRfalS «8Hs|m : ^.v3lT3Rin5 CfiffsJTCsRT RtW 4Jtf*K*F*R CSfRR *lRbM*iR RR RR sRR tflfH^ 
J i w ll‘T*i ?RT I ^SfoPilo CfittRtW ‘Plspjc.iR RWT ^GfpRRR ^CE^, sjRRl<P5it‘R >$R ^IR 'Q wW’^wl 
RqfaadwsRr Rhj*^ ^c?t ci^R, Rr** rR <4RtftR rRr Rt?r ^rfR rR »irRr 

(Updated) i£Rf& tfR®t fcsR rR, Rs'«R j i (RCR rrt 

’RRSR RR ^Jlft I CRR RltStH RR RsR CRR ^RRIU CStRR StWRR, ^ <P«aM CSttsfR 
>^ v j|<i'»l5.®t<i tsll2jht<p ©tlRco CW l ■^’il'a'sl^.BT^ CSfWR 's^R ■^[I's C^Jt.'P bm < Pt5jl°i 08tWlt*m 

0lR.ll Sltill'St^lo ^Sfijplfo CSftSfR SRIl ■»^Rl'S RtiJ 'Ollt-l l 

■«l'1l«^Plw5c>M 

«I>pv|5l5|(.<l<l RRtW Sj^'blw ~^s ^Ptw ^RRr WW 1%C^f ^?R ^Rt I 

^T^fwtftew DlRnk RjI^cvs '3j(.'i<p '^3\^ ^•Hlwt5< l Pi(.'^^ !'©Rl <V<\\<\ q<F{ 'G 2(f^<j|<i 







8o 



f*W 



fol'sc.'s «p«i«pfi3 tcl^lt'o «K ^><il R<( I CW- 

! 5lt s r c*t?rlRx 
«r. Rwtf c*r?rtftx 

*t. jplwit 

TT. 'dltd «R > lPlX' vs l v lk<lfl»X Pk»Bv| 

®. I5«l*1 U&W 'sMIwfi’X Pk*Gn 

w. l&RSRtec.'ite ^r»nc?ifl>t Pk»Gvi ^tlR i 




C“fttRx ^'flWlTJl Plts&»l 

<^'^' 5 ro»t < pl«t <p<il<i «t*o u|r»i <ij<q^.i«i <p«i^?r i 

«>FM®Gk<M fifCSTO' Wtt ») w IIPt'o ^ST I lMt*r C"RTlftX 1 3MR3fi>X Pk»i3W<l >||<I«J CW C^#?r 

«<ll>*r 4<1l Mtw, «Rir*rt^, bftlWTCW I 4<P®M 4l®t h ftPiyiMR* «MlH <1<r «R*Pd<r V I<H'S1 

<U<1RI<I<PI51<I <p|'st i 1»iPi(. j i(.<p(,’® ■'rHK'i <p(.<i i »a<r 9 l<r 'o|<i ■<i<i<i'o) <ij^r|<i<p|51<i ^1^ b RPit^w® <psl<i *Br 

3 1 Vi (Time Slice) i RPi<.»k.<p'© ^»i«i<i ■snw <p1*HS‘5|<i ^5prs«d 1^c^»r <pI*T<p<i <poo® <H^ i 4'otw, *rat 
*rRs ■ppl^r <»<irI<i<pI51<i ww bo f»iPi(.»it<p«s ^i?r afsdr <ij<ir|<i<p|51<i R 7 # ^tftid i ■ppf 

I»il®i(. j i(.<p'® <u«qRl<i<pl51(.'T!i 1 sri i£i’« ^j^rsRr ct ^ ->i»ic<i<i wh 'Siena <lw , o(»irH<i wt .*p»r ^sr^d i 

Cd, i S)C. J 1- J 1'fl <Pl«Sjfi>R <P3«. I 



RCdPf HAIR'S. 'aMlwHK Pic/G*! : *lk»lhl«1 *pI*M'3'5k<l<l dl^StR 'a|'»h51<l »H!d»llR'0 I 

^TSRT *IImHI«i <pf*M®5k<i<i Gild'S 1J® ^csr sticks i WT *llwHH «pP v 1'S‘i3k<i<i <ij<irI<i ifldX 

isHfStd®! Ta^-t ’ttrr i ’fktfHM ‘M'MSBim* <at fVm « 'S^^wo dRtsffws RVr c»l?rtRx 
C*TB'e«k*6l dRRc.® Rc^ltf c*t?rtRx (Resource Sharing) (RS’STifc# ^trT R?T I 4 
UlPRM v3KI<|ft>G*lw<l R®?5d «ft^ l 'QTll¥ C^'H^WK fw 

<ij<irI<i <pt<i *il<i'©1« 8|la a <il<p<i(. k l<i <p|'si 'Q<il<p t>> ; 5*i«i'»j[c.«il(.'©R J i wv fsj' l J il'o|<i ’JS (.*iu'sy|<p ^j^ j, <ft 9 Rt 
RoaH ddST <adX 'Q<(I<p(.< : 5*1(.i<i -^I'alt.o <iRp\s '5^d ® ,| dl'a 'iR'l 'aiijhj ^s<M- (Peripherals) ^^cro 
affstrsf RFb'o ^<r i <ij<ir|<i < p|51<i 'Rc.n-f '=h^<iI51 'quI^ stc?rt®f%r csfwrsr, ^»d ^rl«l<f 

c®jw f^sr^r -^Rk.'o %?r <^r?. R«c«i PiRr«->41 2)R»<iI<p<k. w I<i '^iw j i mv I^' *p(.<i i siR»al^ j <i(.' , i<r *i<r 

gff^-jpfffgfrp^-'g ^j^Ri^<ia *i?r <mdr,'®*d 'soil's 'aihla *il'»k<i<i I'Bt'xp <ilI3t<i cd?r i 



Rwpf c»t?n% ^doi<r ^ ^t^fdr-^hioR^ 'dtflt^' ’fm i RwK craiR^. 

<p*f*'p , p'sl >a'ds •»p»<'©i R'sxi <p(.o 'Q<ii<(f c^R^mr 'Qort i <p|o8tR sjo<il'st , j rc.°i c*r t<pk*il 
<1R<1^ 'QUl<Pt>G' t dT I rawl4 C*miRx ^ '8?l|¥t3l3-|<j^*1l<l 

iiwt s^^ir, GsiWk»i<i 'ai«i^<i« i wrjrmrrrs- ^ksfdM - i - 5ic 9 Rr 

<H^n*r CTl 5 ! rw <il'®lal's 'svjjw 'df \»|u| 5lf<p<p <sul»i (Data Traffic Jam) OT^ITf^o «tk^ I 
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wsrwijt OT'sft 



*1ttl$ 5l'*H Pkifcsi : R^sr C*l5lf^ (Time Sharing) <Rfra5t¥ <*RS. Rwitf <?*t5t1ts. (Resource 

Sharing) *NR> ijflR ^taRR®! « «i'»i i R<q|»(t«il ‘ja <p«i 'qR'S 'ataRn C5B'Q5F^ ’fRl® I w frsltf 

?s?tr 5Pk5 sMttli? 51^15 (Client Server) <?Tfra5l¥ i sMttliJ c^entc^ Rl^R 45* ^?ll<fc> : G*R 
(Workstation) Swi Rb^ CPU 45* Memory-45 ->ikk<i) <pkwra ^<iK l 

'STTR^*!^ ffiRt® 4l1w, S.'B'fitR tfepr (Interactive User Interface), 55JSRW 

csflsjR 45 * 'siijHj qwW *iMiwl 5 R i ia^st 'e«iw : 3*H »iI®i«i<i R<.»il5 <u<i3,k *p<k.'» *fk5"5T c*t?rf<r 

5RT 55 5t®l5 sHtilS I 4 C56'S5l¥ 5RT 55 jMwiS 51®I5 ^iRftG+bH (Client Server 

Architecture) 1 4 C5i^5t5f ^R x.® <pl®r 4>4l<i «t«u sp|ui*5 ->il®R Pk.*S»i 5J55 R <phI i 

PlC. J ’G»l : 5TR 8k-5p1K 'oMIuilSu PlWOI R1®SJ <Wq5R<PllR SlPRlc.®™ Wiljtfw 45sfi> 
RfifH? ®r$k5 55 i R55 »k5 ^ 9 Tl'Q»iwH eifttri-MtH ^ 1 w 45k5k5 (In a 

batch) ’ 35 's c*i5 55 i <?rr- 5Jt*w r|5T I^t^rt wnthwn ^vtj R1%5 xMiB^iwn UiARm wuf ^r 
<pf*Mv»i>lw<! 55ln<p «(1®<.® era I 5S® 5k5» I’srf^pRRW C*k5 *i5'»(t«il >WIlPf s|Q>nl<M‘l 5 ®Rc 3> 
C2rt^5"??r I sIRrI-W-I s|R*ll<Ml <K5 I 4 BHJ 5j1b ak^Rl* *T5R>t<> RRtlH 

(Serial) sfwR*, (Sequential) sk^R*, w ^5 (Off-line) sk^R* 45* 55s? 

(Stacked Job) aMPl* I^MM'a TStspf 5RI 55 l 

^PHf*R»R5«i5», ■fIc.'shi ■*P®T 5^3515 1 st5T Pif^rv 555 54^ 'au.H’^l Ws 55 I ‘Pk'sra 5Jlf*o ij® 

R*£® 5^515 55R - 4 555JT®ll5's 5k5 ®i^® 55® 5k5> 1 ^§® *ra»ul ^raRlt^s «i™ 

faC53vi (Interactive Operating System) aRf®® 55 1 ®£5 5Jk sk^Rl* ’aRlMfS* Rk53oi5 
2fc?H®F%r®t 4453 1 R55 R55 ^tw ’srt^ ^ sro <utF afc^ ’srsftRil^ Rt^iw 

1 Rt*i^ <^m 1 ^rk^ f>ic>5>i « ^jtF ak^it^k 

^MlwRPitfSi 4*^5, ^k 95 ! < P'5il CTC® ’IkS' I OT 5 ! 5 ! - 4 «pI' 5-5 C^ERtW CbC<p<i RR^t^i IjI^T sfffkT, 

^rt ’IR siK WRR r®j|R < pl®t , Ic. ff il £|R>iiR (Interactive System) i£|R^ 

«t»(l CT'sUt 'iRs '=h*uRj £|<pR C^RC^RRTtF slt^iRi'c, ^t w )Rx.'© ^.c's rilca I RIfR 5 , ^Rt, < 1 ^ fa v ill>L»<^>l e i 

c^si?r^®iiR?r c^csrs RRt sk*rtw 1 

%?I®r ! B1^sf 'ai'llMlUi!. Pl«*H : T&t^ (Real Time) atfv I UlSFr i&t^ 

®K“»pR<P *P«1 Sj'lPf'S '55 I Rtil®! ijRV 5t 1 °l v 1l(.nli»<. Pl(.' ,: 5c 1 ( Sjtvsj^IU u|I»R|ei C8|t*P 2ft*^ 

%?5tB5 C'TC® 55 I ifl *P*iR>c.'® '3(C*i < P CTkST RRsj ' 3 5k ; T ' 5i 5tf^© '5lR»ll <f t’j i (.®il '^B5' 

^ dJRlwMIWM *H^WH 5RJW 5t 45sjR^ (Rs#5 sRTPkW RCWf 5k^ I 4 
<fl < p^ J i(. 95 t 4 <p|R«p ulPRlc,®! <p|«t *tk5 I R»)R, ^.®j|Rs 15<.<pu ^R^c, R»iR B'llB'n RsaiH ^ojlR 

wtui R(.««i Picxo^ ’5f 9 lRRl*f 1 R^h 5f w®i fi>(. < p'5 ^R> !;(.*) 'oiMi <j|<5l(.<p j n.*tRC* ( f 



'’F^t-'i, *pP^5u|<i PW-W 




4PM©3M Pm 
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%r <rr ws ^r \ 4R era- c^r Rrk ^rr^r 

Riiajt’R I WsFF RP'a R^l'i 2f1% RRc5 fi^H <^C% R*jH ^R C^tW R^H 

Sci ^Icc^ I v q4T-*iRR ^IRs wr^T Rsjaj'-t "^RT ^?T <pP^v3a5lc/sHi ^iKIt^j ^1R\ ^5R“i]^ Re*!**! 

^MIwRv Riw^i ^j<5$R ^c<i | ii) wtiii sj^vs *m PRRtft *iNHj t^siow ^T <uM<p R^*! nu5 

rtwr ^rr*wr \ 4 w ^t, w*r « Rt^pr m $®jiR Rttowr Rotr 

I *JRtRPF, (.<Pl(.*ll 4Rf&RtR*IMR C<P I C«H I i£R5f^ <PWtl ^SM R^3K. fc R 'SRI 
C^PR <i I c*i I ^Ic.^ I i*? t*i*i*fiJ ^gpsR S'sIcdR ^Ft-'TPTlR 5 v 1|'q ^P’HS'Rc^ CfiRR <p^c^ t*RX 



'*K&t ' 3 TC« 5 t elciil'eRR RR^RT sfRR 'S >i^R RRtR RRfR Rc^PFs ^cdr i Sv3l*T RPr5 '^flRT 

RtWlR ' 3 TC 95 t ' 3 TC 95 t RfR ^PrSiSIw If 'Q vail 515^ sRPN' RT RR, ^Kc«i Rnj^H RMtRM 'Q 

v5‘H<P'sq fc f R*pS RC*J OT7® RtCR, ^RRR> RW RX^P'® RF© RttR I R^lc*i^ 15W 

Rijai(, fc t Rt^R *5 1^*1 PlW^ 'oMRrR I Rl^[ 'SttRR 5j1% ^(.v©^ v »l<l j vft RtfaR R£®R Rt'QRt *Tf C^tC®T <il^ '5\ 9 [ 

RRRT RpfRCRR[X3ijR <PC«1 R|<I)(W1 ’W's RKR I 



Wlfa<ytRplX ■'flMlwHK PHC.>GW : RIPS’ (Multi) »|ct^ ^ tjott ^Rr" i Rs^ rPMS^KRR c^sf TjflS- 

s^rrr RPt^j IrirSrc^g ^Pu^Icrr*! Rcrsr RRr <irI rr i 'sw, ^iPusjGRR*! PicrSc*< c^f*f sjsrrrs 
v\'&'4® ^!<w© RttR i ^tiPBbmPix ^WRfBx Pic^c*! RR>?) ceflslTR, Ruf»*r rT w osjisftsr ^ ^ ' 3 TC^f 
^<MR<? sj^pr" ^t^RR" w® *flwi i v *fl<R RR^sj ^<^5. ' 5 w 5 t C2fl$flc^<i RRj>?i Rc^t^f <p|<i<p*i 

* 9 fRR‘ i ^ c^w ^‘ ! 1T^f5x Pic>Gc^<i csffsfpr RRj*j csftsftDR’^FlT ^jR>^ ‘'iR^K <]<iK ^RX 

/^nVB^r sjRp^l PRsM l ^iPGsjc^Ps Piwc^ RT^o 'siot c^fS* 

<1«=1| ^ (Front-end processor) i 






^HC«i<p ' 3 T 5 PT <pl5.«i ^prsf <q*s^| ? ^j|Pr '^ 5 t^5R‘ ®r»ii fiK^PR* 

Wt ^?T ^IRX 2RR SKTPRRs 1 H 5 ^ ^ wfS^T ^tW SlRp^l^^R Wtf RR^tR Wf ^T I 

^Tlf^lC'lPlX PlWt^ RW efTPPR'G I 4^‘ 9 f C^3T '>®|ciu ^1^ rf 5 ^ 2RR «?(1^o 

•tier I WKtR ^R> <PW ^tW S\»C*R^ 'S (RN^TR RR^RRt’tl 

>^R)C^ C2^X?^^pRTt^ I 

^Ipu^c^pix S^TPR^fR ^tw j-iRtaRa ^JtxPl^^R R^gH <P<U.^ ^ftR I ^|P5 ^(.^iPi^ 

^i v il(.^fi5<Pi(.'n5(.^ R>s| R>s| GSfWIc.^^ 'sru R?rj RPf^3 ^I<pc^ l (TPr- c<p|wl c<p)c^I ejzPPR 

^lR^j|<pf5v» (Interactive) 1%%^ RR^K^ M ^RX wlwl Wlwf sHTPR RJt^ filwPixcim RPf^ 
i 



, srt1»B‘ csflaflRx 'aMlwiUx Plt^ : csjwiR^ 

^nilwfUK R(.^^ ^®r i 

^fR&lRvs w i ^R^^ “ilc^j ^<pf5 csjtsfR ^^c°il(.<p ^R)fi ^r^o ' y RR^t ^lc<p 1 5SR<£|, 

'ail^R^/^^, ^iftRwr, w/ 8oo ^jlR^HwfSxPiwai ^|p5 csTtsllRxPiw^ 5nl^ fc t i 








8v!> 



I^KSR5u3v» 'orlk^fB's Pi w»i : ^FMSGIwki Rk.*5»j Ptoaictf^r ^I^SGlwra <p|^RPi 

^wriiwn ^RJ «j«fj© l>k>G *](.<!> JiRSRSttvb Pk* 3>I WT I CTfrOTtl^QGW 

c^uzr 4 *r?nR?r ^m<rf&°s PHc>g^ «j«$v© ^?r i 4 *RR<r mk?rf^ Pigh3*i <ij«*)m« vaiw^wi 

<pf*HSi5k^ ' 5 TC ! U ^R>?| *fRm <p*i1 TfRr I ^Pt°i 2f^0 *P*iR>^ C&C^J > ^i(.*i<p ^Rcd <4 

*\<\W<\ <pRHPl 5 1^ v 1W*i 1 "^TlTT I 



<flJlfilc^^ «14 Hc>©*t 

4Xlfsfcq>*P[ G2IWR (Application Program) <qmlR<p <p^B %»iw 
<p^I ^?r I ^j|Rk<p*PT *hp5'0«uR ^Jtftlc/P^PT CfifWPr <pM toR v =N<i®i^*i I (R5R - C^TR - 

©mj ^5®f5f ^t^PT, ^R ^l<l*R ©r*u <5\-^Pi i*l ^R «t*i) C^®T, C*lRi®i $vsj|Rt 

i t^RT i «k«j*15 <pk©ra ^<j|51 

'S^I^H <qj<i^R < p<u. v ® i 13 <p twiPtelw ^FH\S*SImw ^Rl c^j *wg*i*i < p|(.«r^ ©mj ^ (.<?<? 

^iWf-^ReT^r sft?rRR I ^JtfSK^PT <IT ^JlftH^PT C2fWPlW Tjj$ '»tC 5 'f 'sffl 

WT ^?T I C^sr- •tJlW'Sr W^QTUR (Package Software) <H>5vj|^\b (Customized 

Software) i 



*bkw ^i^pu'SfuM 

<pk©ra *J^T ek*il©ti ^|51 *1j|c<m ^B'8«ijR»J[(.eil RRhj sl^R* * ? WU3 i tiR(^<p <Hc©t* ^RT 



<u<]^v!> <p(.^<pH5 *1j|(/p©t j i<pi5'8^jR ^(.c^- 



i. CeT^Tk^rf^ <Pk©ra WR- 'QTTt^ SMPl^ C2TWR 
Rc^-Rc^t'R’ ©MJ - C^vtoPfS" cslWR 
v3. ^I'sstR ©M3 - C*P5f CSffSfR 

8. ^i^lh-iR WJ- tw C£f|sfR 
(£. V3j^<p«i Rt£]<pq|<i3T <pk©ra ©r*ij _ <sftfrp5T Cfiff^fR 



- ^ilR ^rpre RR>^ 2R5R ^jiRk^Pr cefWR i 



*lik<p©r 2 pfR ^Pf^T RPn5 <p|c'sra WJ 2R^R ^wl > t-^R<t 

rsttot ^ o$R ^?T i <n<i^R^l31 ^lc^® sjo^l'sr^l?] <p!«rf5 <p<k.^o ^Tt^T 

OT Rc<P C^I?IW "Ut^Sf 'W^QTITR <P5iR OT5T ^T ^?T I 1 ^% sfsR co^lc^ ^J^fW 
"£^1% wr ^5T ^rf i ^pB'e*ijWili5 <ij<irI^<p| 31^ ^ ^Pr ^tw ^nc>o Tj 

<^wi (R^lt ttr wfaM3 2k?imf^T i c^lwl c<p|c*il R^ic?j ^1c®i1 ^(.^*11 1 

t£] -ql^^ '□iIwwnoI o&m fw ^rt^s ^$Pr <?k^ S^l^t 

<pw coprT i t<R«i — ^<pf5 v QTTh5‘ sjc^Pis r^f^qtijr t^oR^ rsrt c^k^R^ c^Jc<^ c*R 
2j(.?il«r^l^ ^ll<P(.^ (7f R^cij <uM<p > ok^ tS^f- v »R r il ^1 I vo|<Mc*i'Q x »i(.*i < p'R 5 ^<ilR i C^k^^TPT I 

{£\ TR <p|\sr J 1 HV t^‘ <PW >i<pi7^<jjk^^ Syj^s ^R ^<ll ^?T I 



'SSttffr ^UtOTBf ^R^QTUk^ *\\$}<S\l <j<k^ ^gf nt^T I R^, C^tRt 

RWR filwlw ^151 <\\^b c<pkli ^tW ^Tk^T *Tt I (7T5R- C^SpSpfS* CSfWkW 

^yil3l R^sr , «rc®t c<pk*il ^tw ^c'o «IRw«i ^T i ^^fB - •fjkw wB^tuR Pkir ^T%^P» 



I 
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^c*i<p ’ 3 T 5 T?r &lRnl ^ptft ^tW <p^|<i 'sr-ij >51* ^c'©! ^P^STITt^ t'oRl <pw Rw> ^?r I 4 

«ri^?r^!ijwim» ^Tt^?r *R&>ewfir i 4^x <nRRj<i> siR^h^mi 4^ 

R*IC*I 'Q ‘'f^I'OC.'O ^flW Rc^C.^*! ^tw <P(.*I «Tf I *1^ S|R>4>|c*1*l <P^<pvo|-<P^l>l3l 4^\ 2RRX3 4^ 

•RT I ^tW^, 4(. < P < P PW-^RWHT 4^\ ^WTKT £1R>4>1 g«i^ 'st*lj 4 (.<?<? '^W^TUl^' 

filwilw ^ I RRrS GJ^ 4^X <ilRRtj<p sfR^FT^OTt^ ftoR <pR«j 

te ^?r i g<h*i- ^ik^nM Rc^h-Rwg*^ <Hc^r<i 4'3 5 f5‘ *lf5<K«m Rc^-Rc^c*!^ 

<p|osra sRR 4^> ^ *TT I 4^? >i<i s i5'G<jj|(.<i<i >]RIc<jj £|R>4>|<.*m ^tW <p<^I ^itOT 

4^R <p|^5^R«rv» '*i<p'5'QTU|^q 4<p^Ic<} <psl ^rlrr *Tt i sfWRR'slw ftoR ->i<pR'<3^j|^n5 

to Is 'sw Rc*i 4 T ^-Rj^jR ' 3 Tv^*itm^t toc^o 4^x tsPi^j '*pr tog^o ^?r i 4^^ 

^£Rnr tos i 



^•itcafiKPiiafcwii a^h « &hi*<h 

■*55^ ^P^iS^ics c^stt!^ wT ^o i ^\U5 \o^|j 5 Ruf*f ^©jlR ^iRcsPF© wf 

^o i^Rw^ 4 Ruf^^w© i ^HSGlw* c^#?r elRiilwt ^BRE <Ft^R5R c<^ 4 ^u 
5R c f^' ^RsItogM^^^^T 5 ^ W© I SfRrflW?^ ^cTRrTlSf^t^ TOll*P°1 ^l|5i3^’5lw^o I 4 
^Hf^vo sfRfi; <p|c^r<i Wtf -yr'wjcf ^tw ^T CfifWNr?’ sftsrt'sRR Ruf*t^ ^Rc^Pt^o Re© ^s | 
c^f*t i &$&$ ^tR^w© g<p- 2R eiR?riw^^xc*f 

wsfT R^ to Is m*> *Tf i ^Rf Is^Igss ^u 2jRslTO*f ^ix*fw ’^PTot^’ tog^© i <k®i 

gs^s s(R^l<p5i ,,, t ^SRuS^i ^wl ^vo| <plc«r «iMH ^v© i c < P'?I<j s|ISp <j I <- t ^SRu 

Rt^rf <pR<p^ <^<icno ^nw i <9 t**i a l'®w, ^ ^I'o <9 ff^ w?o R\tiic^ ^tsrt ®tM^o 4 ^ 

RR5 - 1 >i>icii5i wjR - ^Rt?r ^irrt w •Nto ^tw ^riRt f&®t W 1 ^jWcHfB^ c^f 

^ilR^\s ~^g*\\<\ 4 ^ <il<p|^ *hRcvo <p<;i<q ^(.<jl v t ^?r 1 *>\^<? c^Rr 9 tR" y r w f^’ 1 

^rx»r ^i>iR ^jhiwll5<F ce^r 

T 5T5J*t^‘ »uM(/lfi5<P CW I 4 ^SIXC*^ auHwllJ^ CB’^f C*?!^ vailSu^ ^xs}^ 

I 4W^ltBWI |R^ 4^R^rsP!Jt c^^lrr 1 4^wf^tw^ 

> 1 ^^ voi^j ^xg^^ru ^wr^mr^T 1 ^pc«i 4<pH 5 ^^■ v j tf f^c 9 t gw ^ ^c>o ^r 1 



^IR^SO *Br 4 Tp* ^?r I ^r 4^t ^wf 4^lR^ ^tW WT ^T I C^#¥ 

effl^riwt $$Ri3 4 ^ ^ c^ w, Rw*r ^ s(R?rtwr wr ^rtto© •irar 4^x 

^Nt ^u, Rupt R^r ^RrrP^m w^o w c^ w^o ^ 1 4 

*HR(.\o <pI«t ^<i|5i R*hc.<p <^«il ' ys jRx I 



<p|vto RsR c^lw R?^ ^4^ \5s|ii(/i*i %rT < t^(. c il ’ 3 P v f^’ ^qtjR *\^q 4<pf5 c^t^ ^rfrr 1 £(Rf5 

Ru^*f stR<5lw*R RpI^o 1 ^r^jwlfRr ^^<5 <pwi (?r, ^r 5 ^, ^li 

R^^tW 'qRsi 4^X W ^P ^- ^\<PQ WT ~5Jsf l 4 tB^t « 
&lRnl (^It^^PtlwfSx Ric.^^ ^t ^iR&h-i'l *HR 5 \s|R\o ^ 1 






8 <t 



sfjvjlii<p\»|(,<] R»*<p *iRt>|®i*il^ (a»c<i '>»i v llwI 5 < smm ^c«i <15^*1 

^ <^RT •TT S T Rj**P '^tlwfS^ Rltwi f|®T I 



4TfB*rt*r 

C*ftR cslw ^ilclwi SvslRvo ^yfG<npsT (Atlas) Pitw< i^*uImhi 

*|jHtt>>GR MwIot 4 ^pltrafiK R>st!$h W ^r i 4 Pic>Gw<i fcjPHSj 

^rM" Rpnw *{fh© i ^ife»n^r w^rtT^ Pit>Bw4 w 
^©i«*j[t«ii *ijwmIB«> cb*t, c^r R^tsr, c*Mi*r c^r *tw, ^ R^w 
$©j'lR R?m >0 *lRl>1*Ml« ^tw W©tR W© I *4j|U*ll»1 RltfSwsI RtW'bIM 

St<g*k<iMT ft®i <srt >^R> <u<i'HT 9 H1^"t < iPl^ i £t*rf*T >^R> Rc^c^ ^fsr <p<i1 3 © <*rc^WR <pj|*f 
(Cache) Rc^ic^ t<pR R*ilw '^k's?'eiMk*il I £Jc<jI'st(.*i C*T c<p| c.*iT fipfPT ^Rx.© R«j ^I*iF 

C*T© I OTRr ^(©tl W RR*IGS13 ©T*1J ^ W^lt R®1 ©(©J^ I ^^©folc®! 

^Rtq ©k/i<p ^wiwfSx Ricwi el&Pi© ^?r i tW'siwr^SRsi, RRf^, ^r, 'Q-^’^r-^, Stealer, PmIsi, ^j 1 <p 

nQi^TT $©j|R I 



4<4>IICri4 ^fte*l*P*l®l>lMtl *UI4lB 

«vo»llW ^PHfiUlw filler 4^f*r, 1%^f, RrT 3T, $voJlft ^KaRx PiG*G*l 4^X ^TM^ra' 

wRhcGK *iR«im 4 *rt7?rMt*r ^FMteUiw wRh&k ^MiraflK (Mac os) < 17 ^© i Rt3[ 



tuI^t 'Qtipr : ' 3 Tk°T ^JT 9 !® T ^FH$5 |*i c^MlR wR»*i< 5M 'TfcW ^ Rc5* ^FM®5R cleric* 



^us i »ic3ImM 'bbooo *iRR|«ki 'srfe^lsnTPT^ Rc?r '£©R 




Rrsfr ^IwRx Pic>S*j ^ n s^1' 3 t (Mac OS) , J©Rwr^r i 'Gispt-^ »hu>«i M^fRj ^r 

^R ^ *f^sr i *irf& IB(£iR>I^<p ^MIwIIJk Pk.^^ i 47^© ' 3 T3}SF 

'SllRp^iH 5,5 ©t|<i ^k^TrRr'^Kiwj cpf^MS^h R^c?j ^rf^' 5 !W , Ri c f '«ah Rc?i (?r c<plc*il ^tw 

^^© *m3r i ^rt^ 'Qtspr-tw anf^r * <ras<r <u<i^i<i ^r©r^ ^wbt i ^ n ^ t<M«wi4 ^im 

^FH5*3|n-t£RT ^©R" c»iR»*iu5|*f <pFH5i5|c<i^ <ij<i^I<i ^T ^TtTT I ^ooo ' 3 Tt®T C^IW 'sijf^ 'GifPT-^ Piw^i 
io ^wpnH ^Nln'srl'© d^ i ^oov ^TK C^c<p ^jI<p ' 8^-^ io.G- ^T5?Wf fil&Riv© 'qk^ I 



*RT C^ mtT^ PltaUwH <)J<1^R ^hcil I ^TR mtT^ Plt^WH 

I ^<pR(.<P v5^T C^l^ S^c^ler wT^RSfW Mteft^t^T S^c^l'sr- C#Wf^ R^ 
W©, ^^jRrc<p 5^c^1©r-c5(? >e ^llwI5< Ric^^ UpTfR £©R WT l 




i ^^# 8.o <£R*tt<t.o 



^?T ®$M>1er ^OOO C^lR ^OOO «w^lerlner1>© ^ i <1R^I wn S^cxbier 



R)^d| | 



55 > (.'©I'3t : S^t'o'i'Br R«t ^t (DOS) Rw Ric^ i ^fS" is ? *&(t ' 3 Tt7^r ew sr^lPf© i 

^HM^T <pP v l5'5|<i C^Jc<^ cil^c^t. 9 !^ ^il^l c<ij ^®r <p(.5i v3|MR<pI<i ^' 9 flw rf K 5 ^c^1®t 

(Windows) Ric^^ 1©R^R“ i ©c>i<i ^^Rsj|R><p)h ^5|5 k.<p>»i i ©^(/p ^ 



8 ^ 






R»ll« SwsN Pit^ (O.i ^RRR'f ’ftfe) ^Sf I ^ PlR(.®fsl Shakers! 

'S.i 1 4 ' 3 Ts j ' < psH <?ic^^5C’T?r T rt^Hr^c?r? s tw^ 5 c?r t j ic^ 'S : 5tw ' 3 R?r??T w5 j ef f ^ilwIS” 

r^tt^rt i 



tt^Cftl'fir %><tfa \r : ®$Mj|'Sr fcfr Pl<>i3v| | ^TttRR C^8 

tirffr RNIw ^lo>i i i£T^ 'ar i ilwfS< Pic*5*<fi5 RRT rRrR RJMR 1 ^5Rl2Jwr RtR 'Q <ppvj5i5|^ RRRjR^tffcRR 

r<rt 4 i ^ 4R# ^ ftiKr i vB$«*i®r *<t mn^R 

^TS*T-i£ET Slwileri RRRT I WR S^C^IC^ CTOT tflW ^C*i<P CRpf <p|c , arsi ^fRRtf|°T I RRt&tRRWRsRT 
R®T v© 0*1*1 CR *1*1 *TNR'Rv©l*l ®r*ij V3 ll'Sf^ a lc c 1^ ^Pr35|w*i *[gR| **Mvo| <1R3j*1 <P*l1 RR *Tf ^©T <4^ ^r*fl«lf5< 



Pic*5c*i tj?T RRT RR I »ROT T5 TC 5 T^ *i^*i R^rIPt <jrI I *£RT rKIwj ^»PM3>5|*i <ij<i^1^<?]31 ^ 

^ROT <pPr55|*i ^5\rn\ tocvo ‘ 5 1l*i(.<i r i I W Rv»5i S^c'©l'st RIRRlR^tflRt ^PTRtER^ <p|«r 

rrot* jrtrr i 3te«w rI^r*^ filter *m*i*i i &cot wl^dJK^itra^ 

Pic>B« 5I W RRT RR i vB^wler-w filler Srtr-di ^fv© RRT RR i t£RT RRC*tR Wt fRR 

®^0*l<6r i£|^ (Windows 95/98 ME) i 



^OTtW (iftfl>/Rooo : ^lcviR«l*i r|$uMR*h? wfem Stealer fipplrt^r 4R# or fR[$R 

^lwfikPo5*i Rl'StUR RfaS" i i£lfl> <q^v© *H(.*lN®l <pPRvS5|w* 1 ^Rsfl* 'ai'oj'® 1 *lfe*n^t Pio»5*i I 4R 
^R^fi* ^© PRM>el RTR^IT I 4R> ^TlCR ^R^lPRa t£Utf^OT*FT CSiWR t>Nc«ll Rl^S R^ <pPrS5R 

RJRRR RRR ^RRR 'smj ^f5~ ^P’lSGlwi R^R* <p|«r RRC^© Rlw ^SRtRfcR I vow v©^l^h £|dPiv© 
^TRRR *\\w<\ ^PHSUlw bMICHl (7T© R <?jij<lg«l C^c^lP <mvo ^vo (Rpf^RlS(?r 

1 <£& ft ^R<r%r c*r f^r i ^i^r Rwd*iI 

^'I^W'l^l^piJ 8.0 ?RRR?* S^WJ'I'ST c5<?/c^br-^R Sf^oR ^c®tW-^.ooo 

S$|v© <p<qi i 

: $®p3| (UNIX) 2Rf^© tfl^llJ 5bb P(.>G^ | t>l^<#>l ^PH®U|U 

i||^RP v l®l5|<l RT ^m^fRK ^P^lSUlW (UNIX) Pc>Gvj RR^R ^Rt ^1?T I 

>llR5i5lI><K (Multitasking) »£R^ ^if^^WR (Multiuser Application)-^^ isrt 

1>1C>0N I T^IWR £WsrtR ^ fB" fB" CR^r •uHwUra (AT & T Bell 

Labroratories)-c\o ^SR^| vsr^tlRl^ Plt>Gv| ^tr wT ^?T i ’tR^fT ^twr fRRtf^o 

Rv93|^|<il^ ^ivoj|^R<p 'Q rSR-si v ai v 1lwn5<PjC'>i5»i I 

PlHl« : ^ ^ PRRT RlW *4Rsfl> ^MRSlflK <IJM^IW I 

Pp*i®ul(.'®^ PmI^ ^^sMIwHJs <pw*i RT ^•5l<ic*ic5u fi*il^c®u 

ftwt i ^r^ftRl^ Pr?5r15r cri^ c^s RhI^wj ^rR RR^wtft Rot *r %rr rT 

R^Rl^RR^© RtlRR I 4R RpJH RsRR^f Rt^QRtRR I I 



R^ 'QiiPT : 5nc5®l ii]R^ ^HvQTTR P tPr St'ij SRgvo RRT R^ (Be-OS) (fl^IU V5[t^R<p ^rRlwfSv 

Plrfil I 4R 'SRf^RvoT C5RR RlT 9 R‘ RT ^CRQ lc f©RR ^MIwR< Pi 0*5*1 Rc*1W tirf& <JCvj5 Sfjvo I 

V Q^R‘ sR1*f ^1i Ic^I <P^<P J llc c 1 2|R)R»'© R^ 'Si^TR | 

RPr/OT : ^d>c«1^ br-R5 Rpf^ brobro Rl^C^lsn^PR ^R\ «rl^®l’f (Zilog)-^R OS^-tro XfeWW 
t%f%^ *P*1®GIM4 ^IRUrRx P 1C>Bn %f PrPr/^R (CP/M) I PrPr/^R Control Programme for 



<pFhSu|$i 



8<t 



Microprocessor- ^ i ^refFp*tRR C*ttwRw^H<pk *ll<.4l«ih •pFHS’GIms «ti) IpRR^ 

5«lR'® ^<rr *rt l^if^r/uj'sr ’spflRfiK PiiR*) 'ftaR ^?r i ^sfrr 'srtar Rs Rg ram RRR <pFm«5i«i<i 
isrt in T^t>i3vi bsft ^<rr^r i RR/iipr TfRs- in^PT-tR (MS-DOS) ^spitciiR^ RtRcspr ’stc^T i 

i<)'5j'i£i7f-vsJi > oii j i(. <i i PiPr/»sR-<iR tjpR R,(. j i(. < ) t'oR i PiPf ispt <ri'sR' T 5fR c^R*T^R^R^Rf^5r *Tf i 

ifl^MPT-W : liww-^r (MS-DOS=Microsoft Disk Operating System) H^r <o||^R^ 

RR *t> w llfi><W ^pRvSUlfcW ?ml^5lftcw w siRs (Standard) mtRR?. f>iC>B>l 1 ikb-i cstR* 

'Qt^prA : Rlw SSwmji-HM R«t«*i CTf 5 !^ (^RR^) ^r sfaR® ^RR^ RR 

^H'S'GiWfi w*r *rtc^N»r RsRsr-* wr^R ^fFR^sr ^rfir 1 tsjRR^.i^ stsr?3r 

^RlvSUlM* W »|1$W>R*1> W*ftR*R ^<11 rRi RcRvA ^t 'S^A (OS/2) ^TfcSRT 4<lR «|vora 
'Q fi|'8t(.1|« ^MlwfSit Pll J V»l 'froR I ^R lit^R «$. Ru>S W’llwfSK. RlWil ifTtfo 
^l*ih ii *i'o| w?, 1 i£T5T<flpr-\BJi v(|<4 ^80 Ro Rg ^IPT-'S 'Pl'st <pc<i i Rgi 'SiJPfA (OS/2) i>Js CsRRRB- 
^l*r® ^uR (RAM)-in <p|®f <p<u.\s *||(.*i 1 

t£TOl§U|S| 3'SR'SI 'ar’ilw^PlC.'/G^ : R«R9| 'aMlwfik Pk.-'V*! 'a)|5,R^|'ST 'QTfRcR*K, RR<^P»I *8 

iiR^ b-o'Otrb viRcsMsftspR RRR ftitpr/^ ^FRvB&lM (fpsfRurar (AIX) «r*tflsRs. RcRsj 

wh ^?it *mr 1 (Aix), (aux), osrfsRr (Xenix) ^tiR f§®r RRt'® ftsR 
^r 9 iiwf5<.P(c.'/5») 1 

*t1'S?H* 'SC*H : ^tRR^'ST, 4jm <*R* *Hl»lRl*l| •H^lRtllH *rrQirR RR RR ^pl *llXw>|3!|W'H toR 
4Mtfe> I ViClR 4^ »ltI3lwMR frsR R$C«M8|R»1M«I C5R R^RR RR RRR <^R 

*tR*fRt 'apRs rR ^ 1 <*R ii|^c«p|sjc>i>iM5i 'SRI ’’ThsuR 'STRT (Power open) Re*I 
wilwISit Riw 1 ) t'sR '5t | nl , f CT'sut^r 1 *tc?r 2) < p s ^t <111 ^ 1 

S^coisr lir^Rt : w^wlsr HR^Itfui ^RtR?r TgRl§t¥ 'apilwltfit Rc^r f^r 55,(.«|'st ^'^Rr 1 «5.(.w|wt 

liRfB" 'Q '»5,CO|'St ^.000-4?’ ’R^f I «M, 'fl'»R"'5rR ^R <l|'8t|«1'St|\S •^(.'S Rt I 

i B^C«s|®t ffrst : Xl$w>'|>wd»<l W»R ^PtoR^ RtRi| vS^txbpSt f%^5t I <iRr O^, R& ^8 R& 
<rc?rc^ 1 ’rMRpr <>R v t5i3iWfi ^seprlarR c^csr 4 ^PttraR?. RcR^tR *srsR ^rt 

f&ar-R»l^<p 'aMlwfD^PitJvai 

Wl^Wl^R'lSBlW ^5T»ttRRi RtRn <U<4.R ^RR "^R 2RR *NR 1 rnt (Text based) 

<^Rs Rar-R>i^<p (Graphical User Interface) 1 ^f-RsRi«p ^spTIrRx R/Rw ’TRIOT RRjjj R*f 

^•stC^rBst. (RRT ’JJ -spRst ^R^ttPRT ^ ^ItRtW»R CSftSjR *f<R?R ^isR #(-CTl0^r 



8 br 



Pm 




(DOS=Disk Operating System) 



*rcx $3R$i (UNIX) i Har-1%^ mksf&x Pk>B>i 4^# 

8 . 0 , ^ooo, ^^x *ttw 'Q.^ ^jifn i T5^r, t3PWr, Phi*, 3^.®n (®*r P^sr), 

&<?, &v, '^tc^sr tip# 8 . 0 , ^ooo/ii# r, 1^5f *i^<r PtPr <*w *i^R*rsr PiPr 

<p^vj|l^<qeri ^apvjS'Glw ^ilwfSx Pitwi l 'Q.^ wR^cSM <pFM33|w PtPT *nw 

W^TUl^ <u<q^i<q ^5C?T ®k® 3$<.®N ®MI«ifi5x Piw^ ^l*TK '*TRT I 4 ^3R* ® '«iR*ik*s 

w R>*1 c.3 t*f ^TX-*!*! t f0 ^STTf^r 1 fi$ei£Prilw Pit*5t»m PtPf >0 'SIJW^IVtoH I 



PiPrt sw^r ^fk^x m ppr^ i Pilfer *Rr PiPiot cerr-^r Prc^ ekPn© ^?r i ikv* 

?rk*r (ms-dos) <*r *rftw»i*npl3 f^> ^ksfSx Prc^r ef&Pn^ ^?r i ^ (DOS) 

Irc»iw ^ftJPh© ^?r i Piw(.^<i f^K/q PrPt^'sr i fiTNRwlw 

^ft^x PictJwii sfs^ wot %r ^8o pjg^rg ^ursr %kw©t i <4 ^fk^x f>ic>Gw 

^|f®33|P<px^r f^T «TT I $ "^T ^TfiT ^flwifSx Piwwn ^spft 3i|ii«i ^TWf <i^l 

~5J3K% ^^x ' 3 rtt*T^ SfoPiv© ^f-(£RT Vb.o ^X^p^(. fc t 'ait1<p5| <2j|Rp<pjh $3^1* $£|<SK.<M ^fi^-I®f\3<p ^T 9 tksfS< 
Pk^Swh ' 5 R^ot <pk*srsi ^c<iK' 3 jf^^T^?T I P^!> i£lf& ojvojxaj C*T sRI^X C/M^M ^t%T 

GSfWIW* ^k^^HlfSRPlk <q©?1*l <TNR ©t*1j^ Oak'll C^l C*1 1 I 



fi^r-f^fw vntsfl* PichJwii wrx^ csrcrar wMiPta *ttwrr 'oiHc'oi ’k*mktk*r i ®kw *rtwrr 
ifi^X 4 w^llwfik Pr^st ^?r i w’tlwfSx Piwc^ ' 3 rW 

I c^ifU^^a ^i>*il ‘ p tXsc c i! ^^X C^l^ I ^c<i i<&b*v5 ^ilc^ ^TM^T ^P^Sulw^ Pi'srl ^^X i«&V8 

^!tw wftHClJK ^PMSUlW W^ttrafiJx PlC>B>l ^?T I 

PiPr/^-fllS-qiw f^-^8 c'oN* ^^x ^pFHSUlw^ ^r'st^ 

N8 ^lf%%T w ^T mt^X ifcbrfr S^cxbler (Windows) ^tk^X 

Piww^i <p^| ^?r i 3^u® let Pit.'JiSc^ 4 HRp<pj!oi 5 i 3's?|^ <p t^Rx,^o <pk®t^ tvoI3 ^?r l 

<£\v& wR»iu 5M" ^flwkx Piwc»m 'src^t RR>^ w ! Bi^r, tp^, cs^ ^^pfRw ^itfw ^K " 5J fkQTrT 

Trf?r i^e sWsr '5C 5 t^‘ 35 i (.'®n f^=T w\o.o 



35.0®!^ m ^'osi ^llwIUx Pic^ Irww t>l<^^ i^8 ' 3 Tk«T i 3^c®l®r Ss>(? ohH^i \»c»ki alwlw ^T 
•Tf I 'aMjftw* W^cSK^IIwISk Plt^ (SOW > Q.^' 3 T) C®R5, '£||R S <PJI G 1 ^3wm '^Hlw 

^r^lk^x Pk^ I^c>iw i S$tt>|er 'Q ^qtiW PtPr , 4 w llfB^i«i ^PHStiw 

^kew sikr wR»«id5kfW c%^^ikr i ^ik^i^ ^n^ , srk 3 T 3 ^c®n s?»br ^i«riw wk*r i 

’ 3 Tfc G ir w^u s(t>Pi® 8.o si&Pi® sik^ i ^ ^ic^fiSx Pic^c^<] 3^®w 

t^r^T l S^c^l'st-csb'-^ ^ 3^c®N <muz ^Tk 3 ! I 3^®|©r 8.o ^Xxp^c^ ^Rr Xooo ii]^X 

4^Pr ◄l*rW®r|\o I ^I^! 3 mi54 W’W^X Pk^ 3^1^ liffrps C^^X 

^tWwU (7W WsFF %©, Rw|«W « ’rt^TT I ^fk^x f>k>G>| 

S^l'sr 1®^©I wWq ^(.i<p c^Pr^%*n^t ^W^spfr'^kew ^1 xwt^ i 



4>pM®l3l4 PW 



8b 



mrlw Mac os x-i£i ?rtf^© i ^*rc4fBx Pk>g>i oiRndJit-r 

c^NQij|<^ ^j<;^v|t 'a|\sj'« R^tj^H R*T i Mac OS X-14 c^P 'snsf^© x<»4cx I ^ r ijRc<p 



R»f^<p ^MiwfUsc Pic^c^ (dos) <tt m ^ <p^(.v© x?r i ^R^-'slw xt*r ^r rft* 
' s rt^NTC ; r #r>t ^Br«rt 4W ^r «rt R^jc^ ^c«i xR^Id^ '^tpst Rf© ■tt i R^ fi>^r- 

RR^ >aMl wfi5< Ric^c^ 4<m*i 4J4xi44>l5k<p ^^i^ijI^i ji^Rt xt'© X4 «Tf l 

cefWR D|ci«il<p|^h <p^|^ 434xl(-44 Etui'S vs»i vHwfi* Piwc^ * 14^*1 1 4**1 1 gw «r*ij RPPS ^"^X^t- 
WlM RPPS (/qt^J^T^Tt TpW 4^ TO® X'© I R^F ffear-fel^<p Pic^St^ c<p1ciI 4^!^ 'sjxpsr 

^4“ 4NR sjc.fll'sri X?T *Tf l 4^lc^4 wj v =^c*i<p t »J(c®iI (7R XtW 4XX 2j(.'©34> t*i^4 ©k.«i<p 4^1^ 3ttW I 

^c^x < 1*11 x?r <3pr~^iS«i csr i (7RC© R^ ^c«n c^yi '®i51*i 4^lc^4 '©iPi<p| ^iXGTrf Trfrr i ^©lRi<p| 

£|(,4l®r^]4 ^I'ofS *ic4^l4 Pt(.4 Pk.«iB towx xt4 ^rirr i 



1BmR>fo<P <u4xl4 : R>*<p ^phwI5<, ^wpH, Pu.^ 4»iR”tl4 ^vsjIPt 

434X14 : fS^PopQ<P ^*IIC4l5< Riwc^^l *lR(.4(.*r <J*tW W|4“ erHc>o XXXl^T Iwlw 



^tw i xt^r xm ^P^fSUiw Rf%^ srr Rfaf*r stm ^xx ^tw >^1^44 tj* 44^ w i 
<ppv|5i>i(.^ ysh <9 ftt*r ^TS *&icvb4 ti^^R 4t wR^mr Pk.4 41S4 Ptc.4 <p|^t 4 i 4t'© xx i 'aiixR^x 
<pRv[ 5^|^ aii3t»i4 fm R^ i x^rrxx 413*1 xfi^ (Button) xt x|3(.»i4 

C^TvotX I X>tW XtOTXTX ‘ 5 fp*f4‘ ^x*f '4t 5 r Rt<P<i c4"n©1^X ' 3 Tt s ^ 1c f© 4J4XR ^?T I ^T 



^4WlT5x : R1%^ 4J4^l4 W ^T I Ife^r ^C^t? ^T RjX^C<^ 4»U^sl 

<P4R Wtt i Rjxp ^<ic^I^s '4 3 4T^?r^Mlc5ir5< Riw^i 4J4rR i ®imIm IpRt R»^, 

R^^i ^ Tp^sf^ ^r i <i^h 4PM515IC4 yPr ffc*^ ^1^4 

^JtW 1 ^ w a oMc.«in5<p Rjxp, Rf^T Rj'xp, R[f^, R>I^©R, ^sfST ^v©)lPr <^PhSl?|c<i 

<ij<ix ! 3 ^4T ^?r 1 RtR'-RjRjRj ^st ^iRs* R^4^wT <P4c^ <?4l4 ^tt <pP v 1'© v l?1c 44 T 5T 9 ft^Rx Rrc^r 
R^c^x 4j4xR ^4* 1 Rrf^ ^^4x RsRjR ^i^hR 4*4^ ^tTTRr^r 1 ^4^ <?<\\<\ 

^^© ^II' 7 1X4* i pH <P4l4 'STIj ^TKPft ^jlFsIwPT CSfWPr 434x1^ <P4(.v© X4 I 



IS'©lx ; n xri'^^H'i : <pPH 5'5|(.44 c<p|o*il R^lx^i ^T 4ai X4^*i <P4c^> x<.*i ^Wsr© ^f5c<p <?P v lS'ij|(,44 

C^5^C4 4lXC4 ^14“ ' 3 TtW ^^5^1044 RlRl^-tW ^fsWPt f^© ^ I ^4^4 R^lx^ll^ Xl^®! 

<P4l4 l5f4T £|C4N^l4 ^<P^^4Xl4' 3 4T s 1 ? r4 5 4r, 4pf4T 4P4 I ^T4l4 c l^© £ff^f& 4C3I4 ^C^lx ^ X'i^'l 4*4 1 4 



’ 3 T^ y G4H4 CW?TtX^ I 

W^Q4TP44 £R?im ^?r 4T I (7m- cm-®1^s 434X14 44t4 mi 4XRt^ C^H-^1^4 

W^S4Tt4 £p4tm X4 I R 3 ^, vB^Wlfir ^4|Pf 4t t^©l4 C’PT-SS'l^o 434X1C44 C4mf W^Q4Tt4 
elwl’fiH X44t I S^I'Sr 4>4<>© i 



Plt*^ 44^1164*14: 44^1l(.4 A H44l4mT^fS : C4MIW CTl^4l^454OT 4»tfiM «iJlW«1*1X 

^14 (,<p|e^b|4 NQ 4^ ^Q4r 4lC4 I ^ 44 (,4 s 1^104 4 RF©?) ^I^/^T^PT 434Xl4 4>C4 |4(.<P 



^t-4, # p lS^PW-^ 



(to 



<pPH 5 i 5|^ f*W 



<?<\W ^5T I S|xp<iR ijVTVR Rf '^T t f c tT RPIT, C* I*R W ^|<p|w SppRr 

wr, Y r t^ s ^' TS ^f r tr rMT, cs^ps wlcil cstWPr ^ R<^ vrT $*>j|R ^Rf vrt ot^- *ft^r i 
^[•hSIsimi <p^r ^iw R*ij^ cv^ic^ <p*if<p' > ii^ ^rr^?r i 

til "^F^GTIJR Vt '>i<p'S'G'?0R ’>lR(. < lR'5‘ VRt, VPf OTQTTt, ^R^C<J*?1 ^fW 1*RRV Wt, ^tR^T 'Q ^TVTT 

ft#f <mI, ^R'Sc.^r £pH^r ^wr fv^RV <p*il, Tp^r ^VPR <p^1 ^q rpf cw?rt, $iRc.*iuR RR>si fw 
R^RV <p*i 1, c^tw-tiR VR 'Q ^R^iR-t^R R^p <p*iR R^R*f <p^l, VI : 5 Vl^RVRV <p^ 1, (RS'SVR, 

‘VPfQTTt^, R^ gSPiwH, Pi w v ^aj|R ^1 VR i 



*rcfcwi<r ^mr$s <£rat «w%^ 

4<pR R*R VW ilNOT^OT, V1«R V'sj'aR >l<5CbC?J yiJ«H >^^0* VRt*R CVVt lVR^RV*RffW 

Svsl-q-i <pw t£l^ ^^jvolc^ *i|aioi*i R(.<p R«j <jI(.d^ i til^ Rc^R R^R^p 1K ^W i'^ 5 V(.*i! tirfc* 

^^(.v© ^vi^Rm) ^r, ^Tcvl ^ vRVT R*ilw Vlc<? i ^Vcvi iiif& jjtfi Rvlw ^iRvR'® ^ i ’ 3 pf^qtu 1^ ^vR 
CVS^P^f I WR-W 5 *! CW *FTT C^R ^fU I vR <4^ 

vr c*?t ostein- *fl ‘9R?jt ^iR^rRIR ^*ur « ^c?r ^ i vidian ^r%t 

^ps©^<p(S(|vs | <pc®i ^TtRvoJ, '^Ts^tvo - , 'VlR^pR R^t<P$ '©R 'spTT *RT CVVtV^s ^1 Rw R c<i t>«i I 

<PS(.V3 I ^<pR(. d t^' 3 TRT ^Rillt.'s CWP^ >VI^*1 *«K.^ I Vt^V C^^TT OTGVt I ^ 

^1^C<P Wt I fcH 2ff5T' 3 ^eT C*f*T c®rc*i^| <p-i(.\»^-pf ^ CV^XU.^<; VVW 

(^STTR £Rn*tT <FC<1^ l ^!VkK<1 C^Q <PWC^ I vanvlC.HH CTOT ^ftw (iwlfr <PpR!^5 



'afRi WT ^JT- <?^vs> ^iRvs) <P^(.<P H^R> Sfilc-i’fi Wtf I C 3 ^ ^^JC<J 

»i*pS'8sij|giki vRVit&f^rvT i TR^r ^PmS'siw^i 3 i^p'5'q?uRc < p c 3 ^ ^Q \sR ^rtvr ^R i ^^R) 

wr^?r cv csrI^^c^ otqvT ^c°i <pR<il5v ^Q^tTr 

^•^1 Vt <P^1 til C'icV ->i<p'5>Qiij|(.^^ StsR-i ^c<5 Vt til^X ^Tt^s ^c<] l WVT 2f%® 

w. ©rlRojfl w®rl VfJ^o <pR[5^ ^ v flRcV N Q ^r^stitR^ 'afl^t*i <p^1^i ^RlRV 

Wt l VT^Tt^f^R ^RrS'lJR VTV^R^tft^R R^R ^*T <P^<P CiC*R 'Q t%?5R ^PF^TUR 

S|^5fflTO W^QTUR <ppf WR WT W^STJTR eHTR^tftW w I tilVPV 

^W^GVlR til^ ^IVlRr CVVRfR - 'VeVR ^ V^eT I tilR V^T CWR ^SR%T^t RTt^R^R RTR® 
i ^ri'QS'^lRxp^k^'s 'qhul Rl-n^o i 



^J^prtR ^iRpR 'sr r i3^ *RT 2|{.'©3 C<p^r 5R\s WVR CVVtWl^ *1 HV i ^I^R) W8TIT I WRt^R 5f5v© «i(.»i3^ 
cwtwt^© ' 7 P*PT (.^crj ^oR Ji^Rx.^ <]J<1^R WT I VRCW s ^' 7 P v Pf jR WT CW ^■‘RR, C^vfv 
C5^|«r|\5 jr°PT, CW- ’W^GTUR, ^TlRoT, ' 3 ^R‘, oenlro^ ^ilR ndR ^l\»l <ij^^R ^I'S ^spRR I 

til fR?r Rc^&'iR ^K®llciC“r ^PRI^ 'a(|^«i ^ooo Sj^lvo ^?T I ^oo(t R^T ’^fyCVtRs I ^ 

^rfe*T ^PvS^R 'ypF^QTOR •R®T <P^R WVT ^ic^Idd ^R oTPT 'SRI wRvRT 'Q ^R <5^.W<1 ^RPfC®^ RvH 
i 

'nl^S fv^R^R 'SrVT wRr^h ^R 8 ^ I ^spT ^I^S ^Tl^T VRR Wj ^R^R 

^oobr '^TRgT til^pITJ 'Sl^wK <pwc.^ I 








<t* 



<ppvf^|(.5i^ ^x*f w^tttI^ i w^swt^ RR^ *\<\w<\ ^?r i ^r*fknrs< catwtftx «TTt^^rw, 

4 jt%<p*Rr ^©rtfw ^PMS'Sk^w wflf^ ^j^rR ^l ^?r i ^PhSlJIm RR^si 

sj<pic^«i wiwRx Piw^ <u<\$*> i ^'srw ! 5l^sr c*RtRx, Rc^K c*krtRx, spIc^-g ^»r 'g 

^Mk^Rx Ric-R^ i ^ l $. w I < pp v i 5 i 5 | w 'Q Rfosi ^Mk^Rx PioR*j <u<i^>® ^?r < 4 ^x ^ 

^ ^kaRx ^sr *rtc^ ^Pm5i5Iw i f*iRr 's <P^lH5<ic-i<i ^x ^w>tw 

&£/&br , S^c'csN 4 «tfB/^o o o , ^SRssj Wm, 'Q^fe $>s>j|fn ^sffllwRx RioR^ ^\W i 



CsjR^tcRK <PP^tei5k*R ^tksRx Pk^ 'sm^ 'GOT (Mac OS) I $SR$| (UNIX) ^Hk<lRx Pk^vj 
^C^I^PMSiSR X 3 'OMjhj ^ 5 “ <pP v i 5 i 5 k^'G ^Sf I 'GTflXf SjC^PlX, ^kk< 1 ®T, C^VtoPlfr, 2 k^M®T, ^R* 
*i w 1h*il, ^ 4 >h«erl ^sjlR •Ti'Tf <p|(.'sra *IJk^ 5 f W^TITR’ 9 tT y GTrT ^BT l *ijk<P«r CSfjSfkW (JFff ^tW 
*rt?r ^rf vot^ w efc^l'SM ^?r GsTWPr i ^IwRx Prc?^ ^P^Sfriwi* otR 

^X*t i ^tlwRx PrcR^r «k ^l^c«i ^P v fS' 5 lw*i ’W 9 f1f^‘ CSTWPr Pksi elk'll <p|«r ^1 <jR 7 Tt i ^ffliwRx 
PuPS*! ^>P v iS 5 iw*i ^Jvia'GiijR X 3 ^Tlftk^r (mks^^W c<iH^ <pw i 

^’flwRx Pi(P 5 ^ C*T < p|'©r^j(c®i 1 '©R ' 5 WI ^<kt>c?j < p1's? ^j^^vTRHt l ^P’lvSBlwii ^ffllwRx 

Pu.-R*! vtol^BR, <p|Vi ^vsjIPt <u<j'*viT*t s TR‘ <FtW ^k<r i 4 <;j<i'»<W^^ lt r R*ik<i W'llwRx Pic^tR 
^pi^.®!, Rj^ vtoi^wBR t^oR <pni, w®i1, ^1 ^©jIPt <^1®^ <pga i^ffllwRxPk'R^ ^P^S'Sk^m 

R1%^ wrt1% 'G wttf^ >nw sfNlw CTt^nww i wnf% ^rk#v 

Piw^, ^Ttftk^T ^pgf c*\Us niGT ^J<]rR <P^C \5 ^ ^t^G ^k^ler-i ^IwRv 

f^c> 5 v| I 4 <Fl; ^SRIW ^Mk^X I^C>GN ^pvj®l 5 |<] PlC^vi l^fWT ^C?T I ^k(?T Ptt^T ^T 

^tk^HM ^PM®t?R ^ QPPT Ptft^o S^wlet ^^|f^/f^st ^fk^x f>1C>G^ 

^IR^ICIW ^IcafHH ^P^UlW wftHCBl-r W’fk^fSx Pk>G>l (Mac OS) >i<ict>«J wtfsft ^ ^T ^fvs 
^r^llwfSxPic^^ i 



\ 8 $u®l'st ^Rw^f ^tw <p^(.vd ^c®r sjvk^ «rh(.>o ^b»iw ^tw^r i 

3^u»l ^®T C^^IM erhHR 'Skvst I C^M erl-ihl fw CW c>o'ow<i RtR*i-*t^r C^Nt <ppvj5i>|w 
«fift?r cm)*iR wlwl S^c»l ^T C^IHT erHhl f^?T c^w<i (^NT ^TkT i 5^wl«r 

*iR(/q(*f c\» j ^p'i 5 v f ^pR'sjR RlyjfSs-^ $pPf ^NT ^ 1 ^, wl^R ^.^jlPr^ '©iPi^l C^TT^rBr 

Tft i ^PR*\a>iPi^| c^uo^ <pR«*i ^jk*i'srR S$v»k's i S^c'al'sf ^Rc^c^f csflsfpr 

^jk*i«tR, ^'^X'^'ijR) csfWk^^ S^c^l ^Ttw i 

<pp^Sl3k3 ^57 Tfts$ f^- ^f^ref I C^lRk?, <Pk«T51 

<p|R<n R^k<i ^iRfi^o ^«i i ''qRR 'qt.*i<p’J[(.cil *£W <pk«r^ <pR«i ^tkar^f ^T^k^^lc^ ^ i 

^ ^RRt.<p^^rT'^?r M9|5 .c<i 5R wl^R l (TTSPT- c<pRg«icIR t^T/t>RP ^\<\ ^k^ I ^c<p<pI15 

Mk^ «WWtl M\”\ I ^ 4hHRt[Wft 4>Cbfe> ^>RR MafftwiR I 









i. ^P*fSi?1 w ^tWSIt<r 'Q C^fWfcW ' 5 tWJ ' 3 TT*f*T <^c^- 

RlC^^ >HJHj'G*JJ 1*1 «qa|^5^1^©t\!j ?1*p5>Q*Jj|< 

*T. ’tilc^©? w^qtuI^ ^r. ^SfSRifS i 



1. UNIX 

ii. Linux 

iii. DOS 
Ru>^ c<pH 1S g iI3^ j ? 

<j>. i < i'Q ii 

*f. ii nq iii yr. i, ii >e iii 

[Ru>* ^(.d^tR *f^t£R^\D ^ 8 fif^T'Sw’Pft'Q] 

'©HI ^ R«r*<l <!(.«! R<P I 

O. vsltn* ^vS'QfljWlfS ^E/T- 

V!d|L>|C < 1'Sr ^l^p'S'OTUt^' * (.^pfc ^<pP v s^Ut^‘ 

*T. <pj|^ ^wqsirt ^r. 

8. '©lura Wt^fljRfS ^R&hil <?<\ l ^> 'SRI (^^^TITt^^R 1 ^2l(.^l'ST«H ^C.<1- 
*Blw>«r W^QWt^ < Pit.^ W^WH 

*f. (?efv5f^'3i^QTil1^ ^T. v&tlik-q'sr *i<p5'S?0H 



«^<pf5 RuMc^o PW" ^?*r R»i'lw RPuflPf RifSt'© »i^p5>Siijln c^®i I 

c^s Pterf^r i cs^rnr RtfM srR>4>H ^jiRoHm* ^ijw ^ *Hott Rw 

PM*pi<p <p*iR«i i ^^4)1«ifD i Pw^lw 

^Wj'stuH ' 3 T W TC^ RR>*| ^ll erhtvo t>R®i i CWT C**tW CWt^ - <S $C^‘ PW%f RijMcsi <u<33j (.^ wj C^*T 
R^f^-*I»H<P ' J 1<p5'G*JjH <P3«1 I 

<51? 

^T. 'W^QTUf^ cvsuo^’llwn <2t*TK 4<pfS alters! R<m u i"*FhS | 

*f. t*j®il ^s 4»h®lw RuHwi <u<)^R <p«k.<i? 







?rc«ijr «w*r <p*r 9 f i *f1®w ^rr ^ ^re«iir 1 R^ ^R , *iTr <u<i^ic<i<i 'otNc.^ ^ *tfTC?r c’^Rc.® 

?mr c*rc*fi^ i *1R®R^ 'Q *tMRwi<t ^stt^r w?nr RR>i«i 'silejwn ^5 *Nl® 

R^Rl® ^jRTC^ I Kj|ol*i < p|(.°i *)l^<( ^Jt'os ^sil^pr, 'flVteRT ^(v», <p|R> 5,'oj|R<) jiR|(,<ij ^R.'SljR’ < p|®r < P5i'!) I R 9 ^ 

■'1'sj'oR *(W t fW ^I*I<.<IH 'S 'aiRjas'®!^ R«q>|«f SftW I '5fl»P‘ , f c RR‘ ^tt®f RRT 

*RtW?T ^t Sj'olw^i ?ml?r ’JJ I 8 ||d1*i ^j|R°i(.*i<i »<lyi *I*HI ‘°t^*(t^’ I C^ft> 

' 3 T^*ItTS' ®RT io R>1 ^q<p 'sr^ ,p t'«l1% <ij<i$J<i w® 4^1 ^Irfa ^SRI <u*q«R W® 'bo F»R3 <p 
*P*) f® I sJ1?T (too 'aiR«ml ^ ’sitW 'sR'SR ' 5 Pt^ C«k® l 4?T < ’R' 

'S(R^ Rwl^l 'aiMcdRlReflTl io l'»1'Q«P ^Ijf *Hf®3‘5' 9 t?T 'aiR^k® ^ «wn <PW*1 I ®R' ®ij|fi>»1 

®Ri?i ' 01^11 ®3T ^r ifl?x 5.5 wid 'Q 5^® *t*RT Rww si&Ri® ^ i <i®»ii<.*i 

st^Rn® ^mrf^T Rw *ttRf®® <Msf^c«ii ®?it ^?r io 1®f%® ^ur *f*rf®£®, 

(Decimal) *H®t® i Rs^ «pR v i5'G|m ii»tfw *Nf®?r ^ ^t l <pP v i5'GIm ^mt® <i5h|R 
*d*if®t ® 1 ^i5ilR *w1^ o 4®s i ^ sf'fR? Bc^-g 5’ 9 i?r *tR® ^ i «pf*MSuk<i ®*tfr 

w <n5*iiR 'sw^w (t®%-b-) ^ w^nobRwH ’Wf® ®mt<r 

i 



^4, ^<tf3M « w^IWsPivjM 

^H<m\»jvs>1<i R<p1(/t<r >flcvT >flc^ « Mu^ wj ^1^ *fl*fl <9 1 T4 rf^ <w< 13R i 

"pf^ff^T^ ^T ^X^UT, ^T$^rf?f ^T ^|WN3 "Q 

RL<\ i 



THflRrvH^ 

Vf«jfi|<p O, \D, 8, £, % V £j\ol<p R(.^ *\<\ Sq<|(.rj<5 Tfo^ljf 9(^f <p^] 

^?T l ’ p f*riS‘ £|vol<p (Digit) <p<\\ ^ ^ ^°nl ^?T I ^ 

i»o | 4 ^Fbc^s o ' s? fW ^RT 3c*jlw ^?r I <?> 

Tf»rt^^lTT 2(^1^ I Ss>-^ >o (^f*t) i 

o 4 TjfS' sffkw £|c^lw ^?r filwlw ^ I c?>£?> ioo CoT^^T 

R>*if5 ' 3)! ?IU 5 ra‘ ^^xR>*iH5 2jv©|(.<p^ filwNi *i$ I 

(7WT- ^ vo ^<tS <t8^ | v£)^^rn?T ^ vo liT^fij 8 I wlt«il 

^T <p^R ^p^l ^WNtPt w \ (.^s ^ i s|t'oj-?n5 ^ ^rn sjv51c<p<q R«r^ 'srpr 

i£l^X '©R ^H%T ^Ic,^ R>f^C^s l^rf^Q \(t8 £8 ^ <t 'S 8 ^TX^lJT 1%3T 

R 5 ^ vfj'C^'sn^f TO I ^<?8 ('5^*^s JJ^Is|) '^TX^IjirS^ 8-vi)^ ^<P(,<P^ nw v^<p<p, (t-tfRT 

v£i^x I <?8<x (4[5*t^ Riilfil^) 

^illT;^ x ^’ 5 TK v£|<P(.<P^ xk,^ 8 v£l^X(? ^'5 TK'*I>o(.<P^ W I 







4 8 



^8 = 


$po+£o+8 


= 


^,XiOO+4XiO+8Xi 






48^ = 


^00+80+^, 


= 


4Xioo+8xio+^Xi 


= 





'=1^*1 1 51 4?^5- C5t^r Tf»rc^- Tf»t^> c«t^> ’ t i\sc < p<i ^rc?r ’fl's^rra" i srt io ^ 

<|j&«l OTUff ^T I io-i£RT (Power) ^FT So°-i£RT 'sBT 'SJT i TT I io-t£RT 
(Power) i spn >o 5 -4<rsBT^ io 

io-^ ^I'S <|ft ^ ^?T, «K(,ei io*-4<T ^ ioXio=ioo | 

io 4?" ’<11'© «jR « ^?T, '©k<.«i ioXjoXio=iooo ^T’rag’ I 

^48 ^R*lj|Bl.<P R(.?|<H <psc.®i ’tt'STt^TB : 

8xio° = 8xi = 8 

4X Jo* = 4X io = 4o 
$, X io* = ^x ioo = ^oo 
■*48 

,, MR < p 7 r??lJt < ’f'*if'®s iHfS sj'Sk < M 'sjFtr ’llRRxp fiM B*? (+), RmiM B?? (-) ‘S^?. tIR^ B?? 
(.) <u < irR <pw ^ts.'BT *l&*r <p-?il «<R i 

’•IMN* (Negative) ?R*fjr : c*r ^R«lrt<r fw sww Bram B^ (-) stiff <? r ^i*ItTff ’WNff 
(N egative) ^ijT^®TT^?r i ftot -&.4H ^ -Ss'jsv $>sj|R i 

«HlW (Positive) = <?r ^ BraM B^ (-) Bor ^UtW *hPsrf (Positive) 

^R^lTT ^FTt 'FtT | JWf SO* (S'ttr r'ojIR *)iN<p ^RSlJT I *iiNs> ^RS&T 2f<Pt*f WW % 

CTT*fB^ (+) OTGTIH S|«il'8t*i «Tf I 

(Integer) : B^ (.) ^sT ^R«tJt CW; o -is>, <*& <£re*. s» $©ilRt<> <£f *R*IJT (Integer) 

<H I S'®?! ad^lfi Rtvo ’Ttc^ | 

i&.'ss iHRn* (.) B(.«?<] % R(.<pti is ifl^v ^spr R(.<ph os i >a ! *ibt it» ^rsijiB liwB 

*$ «8 ^TS«lJtB ^56^ ©ffK*T (Fraction) CTO- o.ofc <*ws. &.«& ^s|Jt t^B^ .ofe ^ .ofe 

WifW i 

>t*|R 4 ^UT ’fsrfBFS' wjfl*j»Rr 'SRpa *RTC»Rr B?r Si^Wm 'sqwt W | Tf^fiRr 
iHR*? Bc.5?-s ’It'Si RR»j( lilt's ‘pt*) *llil l (TTOT - 

^) o.4= 4Xio _i *f) o.48=4Xio -i +8Xio - ^ 

io -i =i/io 

«t) o.^4=^Xio _:, +4Xio _ ^ 'ST) o.«4=«Xio -s +4Xio"^ 

io"^=i/ioo 








'nipple.'® *IRRx.'® '^^^UI^'srK'Q 'an*4l(/m ^tt%T' 5 R C^kil **s.<\v^ I 

^1^19 ^Ijf sfW 

^P*i$i5l<i vji^<j ^Rrr c^r ^rr i *PM®Gw w ^©Rr Rwr *fRf%s© i 4 ^rr ^?r 

^P*1$l3|W<! t*jRlW<1 ^RTT CSIPRT ‘^Jl^'Sr | <nt csrf^ ^TT^TSf ^tf^o ^T RtjR sRt^ ^ 'SIR 

^c<p(.vo5i ^pttot i ^rt^, R^ c^- ^ 4 '5*1^ i ^ 

<*rx ^<p c^iwx ^ R?I^<p ^t ^i^HiR '^rx^iir *R*rf% 5w)c,^ i *hR<p ^x^ur ^jrRx.'® ^ 

^m\ <p<\\ ^?r ~ c T ac tf5' n>3? ^r fi)v©i<p <pw i <ii^iR '^n^Rx.'s ^rs fi>^? sj^si<p 

Rg?i ^ 5i<pc^^ ^^Irf 9 ti 5 r ^trt i 2l x ©l < p ^ <ic®i ^ R>T^<p ^ur ^l^ilR < 1*11 
^?r 1 1 %% ^ 1 4 *tRR>(.'© ^«t o i 1 <ii$ilR *tRlws *ra^ ^fxffit c°t^r o 

4^x * ^ <ij<i^i<i ^c.>® ^ R'oR 21 ^ 1 ^ ^?r 1 cw- 'pf*l1w ^Rx.'® ^ c^IR^srt 

<lfcllR f^lu® io 1 ^iVilRc'® *o-<i)<T *iR^^UT ii C*NR <R 'f ^SR filwilew ^T I 
^‘‘l^'^IXT^COoo I t W*P J 4 ^ R^T Wpft-^TJR 'SJRIW ^voj'® 

^® ’tf^® I <u<q«R<p|5Rl '^ff^^lxr *N% (^T^rPr^T IViIws wlw fptfw 



o ^ * 4<T ljf5<T sn^®R#W ^T^Rt** (Bit) <prt ^?T 1 ^XC^Rf ^R-ttR’ (Binary) eW^r TjfB* 
^IfefipB- (Digit) -»^R C*RT i£)<^|T 5 va|^<i Rtii RTS (Bit) '*Nt> 9 ^ 1 Ri3 ^tfe> ciTlPl<^ 1 Bit- 
<*rer ' 5 rt*t o ^ ^®Rj^ 7 fsc<p v ® fw ^RT ^?r 1 ot 'spit 

^R<il'sr«i<p 1 Ros ffer o i R^(.<p ^ RW5* Rtjr eRt^ f^?r c^Tlwt 

^c<jc^ 1 t*p5tR o c®l^iw o Rtj t£)RX ^ c^te ^ R^Ruf^t^Rt rc<jc^ i 







v5^=^ RRf^ ^r®c < ?'® 



4 *JWR 2f^R ^IXR^® sRK (Digital Signal Stream) ^rf ^?T l ' 7 fRl^ ^us\ ^fx*tfR 








l«m*j iiioi ^rx.'^UtTr I fS ^ wt^ i 

Ril^l C<W ^TlTT C*T, CTtesff ' 3 T\^j|c<P ^1^ ^1^1^ ' 5 Tl(. r i<1 ^fSTTOT SfalR'o <P«l(.«1^ ^T^jlfS 
'Pf Jc f1^^ , ^lJt¥^l^l5'o I 




^t-br, <ppvj5'5|^ PW-fcTT 



































































































<t\r 



Ru>* jirPR'o ' 3 T^trt^‘ <i i^*i iT5 : 

>rlR<p C$k«p «qRil13<.'® ^tlW 

FFMS'S |mki I^vsw <p|«t ^?T <i l^*i 1 15 i R»^g < pk'sr ^IR^ *R*rf% <u<i^R <?^\\ ^?T I 

<^pvjSi5|(.^ ^R«r ^<5 SBTC^^lT >Q Ro^f ''HR^p *R*rf^U© sj^fK <pw ^llR* l <pf*HSi5|(.^^ fo'sw <i|^»ill5 
^Rx/o Rt^f ^li sdi^i^c.^ <Ftw ^?r i ^RilR * 5 i T ^% csfcF ^rKfa ^Rx.'© 
^itaRvo ^iS'g-^s* 2prf*f^o i sfprf^® ^ ^ivSiS-^ IsitJIw , ?p c r c^Q?rr^t?r i c*r c<pic/ii >hR<p 'sr^iitw 
^ftnlR ^r*ubt tot ^n?r i '*f*tfw ^R^lrtt^ <il^lR ?R*!jt?r ^fNw ^ ^r If *r*ui1Bm> 

<q|^*ill5 ^R?ttl?r f»% ^ fficsr ^ ^Br ^W ^hc« Ru>* tw c*^ *Rr ®rt % c^Ktf wft 

f®fw ftw c^t ^rrft ^mfls- ^thsTit ^n?r i c^?rr ^R*m<r c*bt FRRt*Br 1%% ^irr Rrc^r ^ 

^R^lTtlW f%% f^T ^?T I CW- _t 7*ffw ^|JT 'bok C^ ^v^Wf ^o^ Q C*NT ^ I <*T^ 3<P^lt<l 
^R*ilf5 c^^rjw c«T^lt^rt?r i ^R^ ^l^ilR ' 3 R !? lJt^‘ <pt^<pf5 ^ft^t 

WQTir^T : 

*M io 'Q W ^bto ^HI'®R'o <psl* *Nl^ 







5 5NC ]t R 




'»h1<p«1 'Sb-br 






«MW'Sls 




O 


«Vbfr^. '»M<P®I iti>8 


«mt»R 


'8ti>"r$, 


V»h1<pei iet) 


^5MC»R 




iS»8-rCt 'S'M*?®! S>H 


«t^R 


J!#“^ 


'8|’i<P»l cS> 






^BP®T 8b r 


^tl?R 




VKthl^cq 8 






8b r-r^ ^hi<P«1 ^8 


«MW? 


8-r^ 


''ahlw 


«MC»R 


o 


^8-i"^ 






^H<pei ^ 




o 


^ 'b 


^ITR 




v»h1<p«*i O 






v»H<pq vd 




3 R«UT=iooil>ioi 




vD-r ^ i 


«T5tt*R 


^5R : iM io =SooiiJoi 




i— ^ \»|»i*M o 





^n^^-«tir=iiooooiooi 



ics <r * f*ft?r «r*r ^st ftw *mr ^ i 4ic«t^, Rt^rtR rwr ftiwi^tiiHl sn^rr w ^r *r 
i o Rt»iw *Rr?sr i afT"® '®m*p=ic. < p «imr «r*f ?Rt"^?r i*r^ Pr«.»i ^f 5 !^ *rt 

^?r i^e*R'»M<p s i i <r> <p<K.<n '»M*i js i ^si <i<.®i '»M*p®i<.«p o i*R?.'aNt*R i «Rl"3R i 

T3?|W'3«r H‘1l5to ■’T^JlW <l^l9<.'i 't v ll'5H 

Ti*rfw «rjt?p , fiMl'®9'o vst^rr '*r , *rf^ s '»rft i e? , r ■»^rr ^rr ^stit ^ f^tw 

<N <N *ff *pw (,<i(.'o ^?r i «w * 1 ^ wc? ^iflxE’T’^r^r *rt i 4*^(5 ^*ljt 9 i<i’® *ft <p(.<i 

(.<i(.'® ^?T t^R?. »l i H<Pt a n<i ’J'f 'il^lfG Rtou I*t(.<p 9 R 9 R Rf CSlt^ '»k r i Pu.^f t<u.'® W I ^R*ilR R*^f5 

' 3 Ts^UtR RT Hi(.«p <K.-n i ’RRtf < j45t¥tf»|fiRy ®*|kH(.<p *rR^IR «i|KW^ i v 1l«R'o <p?)R R>g; 'Sik'sH CfT'aTlT'^r : 

















«?rrs?fx* 


- 


.8* 


,8> x* ^ 


c 0 




>* x * *v 


C 5 


.M$8 


.'JsS x ^ ‘v 




.^br 




c 0 


.<tto 


.(N»x^v 


c> 




.2>*X* >. 


C 0 


A8 




.'. 4\\4\R «?|1?»f=.oiioio .... 

: o.8i io = o*io*o .... 



c* ig*m S^iwi (^t^t^c^r, o.8i^ji05c^ *%?r tpr^rBr w 

\5Uiv*f nHR<p ^?rtv*r o.^^.... iViiw i f^r <*rt o.^^... ^rt i 

o.vfa'b'b.... t^RT ^ <?Wif| I 1$^ ^<p^v»|(.<i ff*lfw o.8b <ll$llR ^TfTv*T 

o.o^ioio... wr^rRr i 

^Iwi^fiJ S’Wicii n*lR<p i 4 C^ar^m ^ ^ RR??j vilc^©* 
























































<t>N5i5i<i Pm 



to 



c^qttt^© 'Q jirw c*r c<p i ci i ^i'riiR ^x^ur?r 

^ , HI'®Rivs <P*I TJftT I C<J^»i _ (£8&(t *HPW ^TX^Ijk^ ^l$rilRi ^T|JtTT^I'ssR v © ^1 CTUs *11^ I ^ ill? ^u>W 
^Xllcvo* '^1R s CW lc f <?<\L^> 4*h^1g<1 W $ xilt'©* *\*\^*]i il*t1w (t8V(t ^ C^lfr ^T^fSTH ^?T I <t8^>(t 

C3|W> 8o<&^ 1 1^, (?8vO^=8o^+ivSO<i> I iovofc ^Ts*IXW (tt$ 

C^^T »i»wlt«ni ^ xi It's* ^<lU>Gil ^^lJt^T^ io , ^ftOo^8 I ^ 

cw- 







^|ND 




= 


8oS>Nb+i©\3S> 


80 ^ 


= 




:>* 


^vOvOh> 


= 


io^ 8 +©*£ 


* 0*8 


= 


* iA 


io 




= 


Ws-Kto 




= 




V 


<t*> 


= 


\S*+^S 


vS^ 


= 




<t 




= 


* 8 H-« 




= 


* e 


8 


ii 


= 


V+vS 


V 


= 




NS 


\S 


= 




* 


= 


V 


* 



£8\!)£ = 8ocft'JH-io^8+^(MH-'0^+i'b+br+^+i 

= V+^ i0 +^ v +^+^ 8 +^+V+^ 0 

Ru>* ^WRc^O >lW»1^C^SI Rtfr i 'Q 'a|<1i<J^vs ^Ivs^C^ R(.& O C^llwl 3^(.5> | 



(W) 


(») 


(io) 


0) 


<w 


(■») 


(«0 




(8) 


(•) 


w 


0) 


( 0 ) 


> 


O 




0 




0 


0 








0 







£8\D^ 0 =ioioi°o^ioii^ 



i£l i£j'5K ijf3~ ^c*f ^T ^T ^ ^*t ^ <SR ^Ic^ JIC^lDO ^TlJf 

^uf& ^«t ^irt c**iw Wf ^v*T ^f t^c?r nt ^ttw c^ #1^ 1 4 t T 5 t^f*r^ ^ixtf&w* ^ww ^ ^ixt*f 

^t 5 ! Wt ^?T *TW 2f^ ^*r ^ ^ jiwIdd ^Ixf ^uf5 1 tfFotW’ ^ ^ 

Rfe?i ^rl(.vo < 9 iRi ic Fo S’Hwi sjw Ri*h ^^liTl 'i^iPi^ '^RTUt csiw 5, <qR*ilR ^Tijtrr <s ifiH v ® r i ^T^r i 
Rgo^ Snkwf ji^bt^Iw WWW cif^T ^t wu© ‘ 5 Ttw i ^riRW ^tIjt w ^pse*T R^<s 
^w ^l^lR^TUtrr ^Rh^s <P5ii otot *ftar i 



iivs^ = 


io^ 8 +iobr 


ioV = 


^ 8+88 


88 = 




^ = 


V +8 


= 


^ 0^8 +Nb 8 +vS^+V +8 


= 


v°+^+^+^+^ 



(io) 


« 


(v) 


(H) 


(^) 


(*) 


(8) 


(«) 


« 


(i) 


(0) 




0 


O 


O 


O 




O 






O 


O 



ii©^ 0 =ioo°°iio^ioo^ 





















































f*w 



4 * 



t <-> xf > in, 

<N^|R Fm 

i+i =o 

^rT * 1 w*i >ilfik>® (<ik*i) c^iK <p^(.vs ^,(.<1 i 

i+o=i 
o+i=i 
0 + 0=0 

^=flfaC*lW 

iioo 
+iooo 
ioioo 

«q|$nlRl RulHn FUi^ 

i-i — o 
*-o=* 

o-i=i *lwi3 % Pt(.<m ^IfS C^k^» ^ Rc^s i c^^lillS *lww ^Ifios (<ik^) (JiM <p<\q& I 



vrW-i 










'pp'lf^FF 










ioiooi.oo 


8^.oo 


-iooi 


-fc 


■Wooi.ii 




ioooo 


IS" 


***>.<>} 





■pp^c^r 

+v 



ioioo.oi 

+^OOQ.^ 

ioiioi.oo 



n-iR<P CTffl 

+^. < w 

8i.oo 



Rti»i 

i i ^ 1 % i rc<i i 

^ i c*r cvtc=nf& o ^t yi^t o sjx 

o i ^ Inocvs c ^T 5 ! ^?r 

i i tonfeiH-i friW-A 







## 


■ppflw 




*2> 


i2>*> 


><t 


*** 


xa 


xiioo 


X>* 


ioi* 


S<* 


oooo 


\0O 






oooox 


i£x 


>O^X 




iiiix 


iVo 






iiiix 





ioiioioo 




t - ... | 






i I >©lterj* %1w ^\\<\^> <p<rvs w I 



^ I vs|\sr<p Tlf^^otw C^IT j^T *hR ^ '0(.^ , '»M«P(.« p n NW i ^*ilc>s 4^t'»l'st<P '»k«tJS Ru> t*TC*t 
R«ibf <p<k.^> ^q I 

vs i ^iww c-^iwi ^Prfr«rRsw, t*i$, RwiMwi* 'vsiw ^ ^ 

^ 4 ^pf\s R*jg^ ^tw <mc^ i 



8 i RwiMwm ‘ 7 fft*t <iPic.’Sj'© oRt'® c^5‘'^?r i ^‘ ''»M<pc®m 'Sft?r 5 fl?r o 

<qPi«j 'qlw<pf5 RuiMwm '>»k«i <\*\k*> R*i(.*i <p|\st TOt'© ^</q i 

<r i >»i(.'8o o ^t 'oIw^m ofevD c^fi> ^ vsw wf^^Tw c*i*r^r i 






Sntejrt-^ 



-qfcilR^bf < | ^ | R ^> l » 1 >t« i R<e \» | v f 





^ioooo 








iioii/iio 


*** 


iooo 


iiioooo 


*5>i>o V 




>8 »o 


Mott 


ioo.i 






iooo 




br 




too 




*8 



8 .o(t 



iioo 

^QQQ 

^OOO 



v3^ 

X 



too 


\J)o 


^o 


Oo 


X 


X 



^QQQ 

X 



c*r R*jc*i c^tt^T, Rcubt, tff , ^t£*fir ^tw <?<j| ^?r ^FMS*3i5i ot R^c^i ^ ^ ^tw <?(.* *rr i ^pFHS^r err 
<-<p|c*il ^llRR)*? j i^ j ijIc < p £NW c*J I c^f , ^r*il i ®R'o I ^fil^Rr ' 3 T s MT^t*t <p«i i ^pHS'Slwrci tP* ^ 

^i?r c^r wt ^rr ^t?r ^t?r Rwibf wr i Rwiit*fir c^tar <pf*HvSiSta 

WWW (Negative) ^r^tT ctW^T i 

(Binary Complements) 

<iIri|R ^Nfat'o o *SRT <<1^1 iRi i i <1 Rills o I PT^H- ioiiooi iffS’ < jW^«T 

oiooiio | <pPMv&5|s R«||»| s>w ifl <jw *F a iI'®(,'o I 








■^tft 


^ «fRT , pw ^fl'QjR^O 




iooi 


iooi 


-8 


-oioo 


+ ^<p ^Rc?i 


<t 




^ oioo 






1 — ► i Pirn 



ioi=(? (*i*tfw) 











Tf*|f5ftr 




i ifl"^ <I j51(. < P ^II'QjRm) <11^-1 iR 




olioi 


oiioi 


-io 


-oioio 


+ ioioi -< ^<P -qpu.<j 






^ oooio 



1 — ►i c*ir®f 
}J=« (*T*tPFP) 

va|4i3|*i va|^3(s|4 

'aiwh ^RrrRr wt ^ i 'ai<p5h ^^R<p ^IjT *t^Rx>s vfS’ sfffa ^aw 

Wt^T I ^sjf^o o, i, O, 8, <t, 'b, S brf& <u< 13 R <pw ' 3 T\*JlT *fa{ <p^ 1 ^?T I ^ er*iJ 

4 ^UT | <\ 4 lOTl* ^r l^ffc 

s m ~sm. io, ?mr Mlw ^ * i ^hiR *Hfws c^rr w ^r*jjt c*Nt<r w^i >aiw^wi 

<mc^o ^?r i c^tsr -- i^8v ^^JjlfSc^ ^l^lR ^^Ulrr Rr*fa© qjw <il^*ilR Rc5^ 
^?r i RPr$- ^<pfi> ^r^ijt 9 t^t ^oi ^ht i ^ ©mj ^<pu|oi 'e 

c^lc^Ri^uh *tTc s t nfS Ji^Rp^so i?t^[ ^?r i ^ ‘jTSc^p <il^*iiR ' 3 Ts > <p<3 t f f^rtws ^srf^f^a <?<\\ 

i vai^i^ ^^ijf'fraRr ww -qlVilR ' 5 t^U 1^' ejf% (vb-ifS Rt* c^ c^^W^H'fw 

c^c<p % Rc<p ^rtter v =nI’ j ic > ^> ^?r >4^ ^<pf5 v»M(.<p ^<p<p^|c<i RPf5 <p<ic^ o c^Jw s ‘ 9 i«rss '^r^tiT 

Fm i 



^t^itt^^irr 


= io 


ioo 




0^0 


vdIS" <pw R'S if]<pi£) ^t«i 


= oio 


^oo 




oio 


^<pu1<n ^Rcvs) ^r1\bR 


= * 


8 


vb 






Tsmr (^8^) v 










( 7 T, 'ai<p 5 h ^llt (*£08)^ I ^<FL?h ^(toS ~ p T*tfsR> 

^R*HT b 08 V I ^pSfR ^ 08 ^ = i08br^ 0 I <il^*ilR R^c^l ’ ) il®rl(.*iR ' 3 T5TTT <iRr R-ifS RglR 

^k(.®i % Ptg<ps *llRi ©rl^fRr o f^?r <! ^ ic f ^ i 



vsfij <PW R'G t£1^53T <PW 'sW ^C«1 














•b<t 



'iHfw ait's | 'q«p'Ch 

'=i < p' 5 h 'STv^frr 3 . 8 'b^.ir <& i*il»i<p^R. ! siit?r^ v ii' 3 n «ps(.«n OTsrr^mr- 
* 8 « * v 



-► 3xbr 


= = 


* 


-*- 'bxb - ^ 


= 'bxbr = 


8br 


— 8xb* 


= 8x^8 = 


A<N* 


-*- 3xbr'° 


= = 


io^8 



••• ^ 8 ^ 3 v =i^o io i ^ 0 



<?r c^iwr *r»t 1 w ^«im ^R*nt¥ ^bk ^«m?r ^ m «rsbm trsijiw 

<il$.ill3 ^R , «frr?r *rt?r i ' ( t*l1w i 1 i *i 1^' c«lt^ c«tc^ <iIriIR(.'© ^ii'awm 

vanK'aH C*T'Q^rT ^rtrr 1 c*w- 



br ^8 


br 


b-^W^-o 




\r 


i' 5 ffl?«|*r-o 



o«NF*tt-i 



i o 



o 



^ 8 =' 5 FFBH ioo=ooioooooo 
, b 8 =' 3 | 4 | t 5 H ioo 



■> 



OOO 

000 

001 



^rtft 1 c^h^PIvjm ^vm *ifas -^r 1 

'Piters, i'b 1 Tf-lf^^'Slrr i'bfB' ffifa t'oftl' ^t?T I 4 ^R*BT < f*il'st's o C$TCS> J» 

TR^Uf gff^y i'I'R & < TC?Rr^lTr'^CB^ A, B, C, D, E, F | F if I if ^ ’TC'RT^'Stlt i<b 

^ 9 |Jt C^tC® 1 ^TOlW CTStl^ TSRT io ^ I % 5 ^ T?*tft<F, Mr$||ObPlVJl*l ^ ^Ttlt 

'j 9 «'l*ll\« 1 <P foul (WW^T : 









l_ /-S 


►T*1Pl<P 




ESBiill 


^kilG 


o 


o 


o 


o 


i 


i 


i 


i 


* 


* 


* 


io 


vS 


\S 


VS 


ii 


8 


8 


8 


ioo 


<t 


a 


<t 


ioi 




'b 


<b 


iio 


<\ 


<* 


<* 


iii 


b- 


io 


b- 


iooo 















IHiiUil 


^kniw 


fc 


ii 


fc 


iooi 


io 


i* 


A 


ioio 


ii 


ivs 


B 


ioii 


i* 


i 8 


c 


iioo 


i« 


i <t 


D 


iioi 


i 8 


i'b 


E 


iiio 


i <t 


i<* 


F 


iiii 


So 


*8 


i 8 


ioioo 



■*F^t-S>, <pFH's 5 |'Si PW-W 



































































4>H®U|5l f*W 



C*T, <ppHS'5|fi (.‘p-qs’i R^c.'O'g «W c^tc^" I <*RT R®f-«q «W C 5 # I ^f?®Tf, 

'zmtft dm c^R*rr <r>H®Gi<i 1 mi«iimi« ®mi w RFtoHM 

£R«l«r(.»i fil«n 2|R)4)h ?Rw'8|<i*i sttr^ I ^' 5 1X(.<P'sl<J(.'i^ ^FT St«rlT^®r (<|^# gjt^s 

1 ®*U RI*i»ifl «p<il I ifl ■»n 'shls C^ifs^-iifg- 2 ( 1 ^R<p RjFquI 'ocq»U :i 55 ^ 'ailc.»iR<ph •>5j|'oK 'qymM I 

5>S3Ri '©RR Wtf ^tRT ^R^jfrr c*r ^ c<p^M <ij^R vs|(.<p ASCII (American standard codes 

for interchange) ^rt ^?T i ^5 ^c<p\sRc*i<i "^fB" i ^i^wl'5 ^g<k^<i *iKlt*w wRIi 

<lR<mPf^ ^I'Q^otTT I '5RW '©RR 'sr-ij l t£RT 

'5JWT J1<P*1 ^TX^IJT, <rai^ I 4 ^5t *R^©t i^brf&'^X(,<P(.^ '5n?U °13ir5l wRH 

'©RT *lERIw -qmlw* 'sru 'q^ s|miN*i I 

^rrc^ 

'ai RIcis fiRT ^'©Rl ^T^r <pPMS?1w ^j^R <p^I rcd^ I ' 3 TRT •jPRIC'© ^1^ ^t\®Tf ^j^R <K^ l 
^Iv^Ig^g*^ ^I^R'oR ^1 ^©R? ^R^-^N*u© WJ ^ItijR ©RT rg© c^lcuc^ i 

Wj'Q ^<pf5 sRsw <PWC^ I ®r*ij ^0*1 <P ' 3 T 5 T?T c*lG*k^ I ©^G ^(."R ^HlfS 3^1 C*T ^1X®Tf ©RT 






SjBRc^lvb 

■s^ftoo c^®f *RT ^Tl^a 'a«.*i<p <1«K.^ I <S ^ 'eN'Sl 'oihh ^I?f?r '>R?rrhS 'a|(.*i<p | 

<?W- ffat '»N*i sff?T b-£ <|«tl«| ■qc.iic^ I 'a|| | sfq»h '=»ll’3stll's«* wMImK rival's WT 

,a (t , i < p siti)i®t»i ^sr i c < p < j < *i ’snar <P3i t<i'® i wr 

'3u. r i < p '»hl ‘u^ln <p«il <.<!'» *il I ^ j i < i > 3i j 3R i 'il<i ^It (.'»(.<! (£)jH»i <pP v l5u|<i, *d^,(.(sph«p'5 ■^•t'Klcfsi “1*i 5,'ojlPt 
C^»f <W?M>n; %=T WltvbO ^R.'W <)|vblwlil W 4Ht»ll1Uil|i| ^ I ^ 



CffiSiT W«tt I ' 

PtW*! < 1J < I?.I<1 ^>51 1 ^,(.1*. I 



'-4^ 5^|er 4TM«T-4<r Plt^Gil cS^-^ ^ 

¥ 7 R’«P<I*I ffoi I 



1^6- (Bit) 

Rl? ^ <jRilR ’ 3 Tsf^ r ' 9J: ® «TT 5 r i Binary Digit c^lw Bit-ifi^^^ll^ i o c*?lw i stUsT^f^ ^<p[5 
R^ i ^l^lR ^Ts^trfw ^ Tjffr Rt> 1w sppt^r wr ^r i c^pt- ^i^iR ^oo ^r^lxifN' t>Rf5 i 

^mlter ^9 Rfr i o c«^ ^ fw <R-ilR sr^K ^r i 

t£i ^Fo <\)<\f^ i 

(Byte) 

<K<j<pf5 R 5 ? R^?r ^tt i ^1^ ^®r <RhiR ^Rh.^ c^lPi<? 

I bf*t& R^W i <115? WT I C<J^*i- oooo^oio ^|5? | oooo^i^i <il5? | 

>»}R)«i <1^1 <ii5(? wT i <pFMS?r no 1 *?!! fitli?il^c fc t?r b* R? v Rc?^i 

I b* Rfr ^QTTt^, >0^ 'QTTt^5 vs JlR I 



x^fwivBtJI-sl f*W 






'Q R(.*l<i fi>3? RciH Is 'sst'ij t^iw» <pnl ^?r i RFoii s|*pR (. < f>l^ i c<i *4*i — RPif», 

^RI5|j^'S||^Pl, «||«1*M R^V||R4, ^srpi1% M»|«9 ^sjlft l 

fiftfa(BCD) 

<H^|R M>lObfc WsRrjM (BCD=Binary Coded Decimal) ^R ! «tlf¥ sj<Me.*1<l 'SHJ 

^ I 8f& 'RB %?T BCD C^tW ’IRS's | RPif« 'au.»q><i ia?sf& W||R«p 'STtR 

'oik^ I c*r J i<i RwR i '®|(,«in *)k*i5i j i»iR> ^lill R'?*lTt e|<p|“i <pul ^ | BCD oooi ifRT 

’SfR <PsR st'ij- 
oooi BCD C^tv& 

V 8 ^ i ^llRRp rR 

i£|*lft?TBCD oooi=o xv+o x8+o x^+J xj= * 

BCD ooio=oxV+ox8+i x^+o x*= ^ ii»l(v|<(> 

BCD iooi=ixbr+8 xo+o x^+i xi= J» ir , lf»i<p 

(ebcdic) 

^Rf>iR9'4||^f>l-iiR ’j^'T ^rn. <rr$tBcw IR c<Mc.\!sV!9 o!»Pi»ij|«i t i mwR (Extended Binary 

Coded Decimal Information Code) i 
Sn l 3jH : EBCDIC 0001 1 100 = A 
00000101 =£ 

C«I(.<p RdR 'aiyiloa J ilRtc<( EBCDIC c. < p|'a <psl RR | 

tpmh ^ih'snh'fil 

^£8 >ilt*i "“HI® ^*T C*T, 'Q ’SJWT I ^>t*r 

^Ri<jH ^Tt«TOlwr^Tt^r i 

iPwM 4jM$rj|<Wl 'mm 4J1®WH«I4 ^TT i 4JM$rJH«1*J s]0©J<l> *it<M '$ HM (o cti&F >) 

3itw i ^ ' y F5T ^C® T tSWjt I '5% ^>©*?hi i Pr?f C5tt^W o *HT 

^?r i t<p|(.*i! '^iRkS <jPt ^ o Pk k r <c f <p^l R^jc^ i 

4Jl®Wl««kl UbWBM «I*8«I*ICH4 v|f^r c*ifr <J*ft ^?T I 4^ *J^<r 

$cnlR<p < 5 ^ ^rt 'sn^r ef^r i c?r 

Trit^fr f%fw gRR: R<jaK (Tit '3T^r ji|RTi 5 (.<p^ onl«r<p c^fS* ^tT ^?T I 

RjPt'CM c^1Pi<? <?<\\ ^?r i 

i I c4l^ (TTK 

vS | I 

OR, AND 4<TX NOT ^1%=# ctIPrt C^^ft^r I CTlPw rtlfer W MC.il ^Tl^Q 'P'RlfB* 

ctIPrt fetter Tn?r i nand rtfr, nor c^, xor ^ xnor i 

^PiiiM c^wf^- (+) cqmRfliw \ <M&$ (Tm^^s^r^r i 







w 

0 + 0=0 
o+i=i 
*+o=* 

^JPuiH 35 3p^ r «tw i 35 fi>^ (*) c<ilfe<p 35 ^jr i 

3^^ R<h ^ct^- 
oxo = o 
oxi = o 
ixo = o 
ixi = i 

$Ri*jH <£fo'l B i'suH<l$i $]PisiM c^bt 3^3^ *\^*\ sf<pi<i ^tlRF©^ <p|'st i 

*IWR (Truth Table ) 

<^ lw > <*rat -srtsr ^ Sfr ' jjG ' i ’ itera ' wrora 

oilwS’JtGs nH Rwi <pw ^Tf J i's)<p *ihR u»Rc,*i (.►Hit'll r<i i a|R>fI> ■q'o^l'Si < J*I^ l 

fowl ^■^5" A 'Q B <£RT^r n ^J'5f1 ; TW OTQ<j| ^*i I 'oilSu’^5' X i3<T »ih <i'o^l^ ^RT *lfiH'£*i*iVi l 

C 9 fB 5 T^C^T^f p t I *ri^ 

c^flj (OR Gate) : ora' c , tcB"5^^r «t'oiR^^r < ii> sitt^^rRr oiiStJ^B^fra t«nf®4> c*rn^ i 

%»(l» «||®G’J[B 

A B X 

o o 

o * 

* o 

2 > > 

^ h 3 c 5 <i 3 i '® j<p 

ft>wi ^ ^ra - c3fr >ijvo^ ?n#r W3TIT ^ i ^*T3^ ^(5r A ns B X 

C3d5n ^ll5'G^^X=A + B I 

<3^rtt*r + fB^? «£RT <p|«r 5^|t*i| i c3t^ c*r c<p|(.*il ^3^ i ^1513 3(5" -i ^?r i 

^3lcil ^7T3^ o ^ noiISiJ^ o | Wtt *1^*1 'oi-q'Hl^'SRT ^ ^ I 

RjlfB $n3^* *i^|l 'G jivs>j<p WQTTt^=T I 

4Tt^ c3^ (AND Gate) : 4 jt^ (M&f 3 c lwra‘^H i 

^T '©os|R^ 5 ‘ x*i3j> 3lc<i | ‘jTB ^jfB* A'qB X WT ^T I 

^^3^ RR$ ^xt^ c3t> £jcNsj<p >il«Rt'© c^loil *?\ i 

c 9 ifr <*rt ’aJS^i c<ill^<p 35^(-®i^ ^h, ^r^Kx= AB i 

<^<P*lk A=B=i ^C«T (X)=^ ^5RT (7T C<Pl(/il 'SHI X-^^^TK o l 







'tocb 




OT^rr a+b+c=} ^ i «mj *n»i 

O | 4<P*j|iH ^1<p«1 ' 5 H 7 r i 'ailSlS-^ i I 

•fl* c*fi> (NOT Gate) : ^ C^IU* ^<pf5^|di sffw i •fS' •T5TT 'Q ^i\sj<p ^1 <iR 

wsTrT^r(f^r8.^) i^r a=o vo^ x=o=i, <p|*H ^ o=* i 
































































So 



A 

B 

C 



X=ABC 










A 


B 


c 


X=ABC 


o 


O 


o 


O 


o 


O 


* 


o 


o 


* 


o 


o 


o 


> 


:> 


o 


> 


o 


o 


o 




o 




o 


* 


* 


o 


o 


> 


:> 


* 





t'oRta ^insj<p ^l^Ft 



^r A=i ^?r W X=i=o, •t 5‘ i=o (-) fw ^l(.*il ^«ic^ I 

X-^NK' 3 ^’ A-^f^iSlv© ^(.*1 3||(.<P l 

*^?r C’fB' (NOR Gate) : ^ra - c^tt? ^s >i^Rj\s c’ltJc^ 1 *i<jg*1ci> 3 *i<$i1 

NQ Tpgj^s C^TJt ^®T I ^||S'3 <! Jc 5‘ 4<J>F5 C^fS" ^ C*lc5« SfSfa ^?r I ^STjI^ "sf^ 

wHG^*t*T Rc^ <pw i 
^ x= A+B 

(^Nt ^icc^ c*r nor c’td^r OR c*ftx>?r i 




c*fi> (NAND Gate) : AND C^ 'G NOT W^r ^Tt^ C^ ^5T I 4Jt^ C*tt£<r 
'qlSiS^t^ NOT C*tU^ '3f*u f^C?T sKlf^s ^(.ci ^l«T NAND C^fi* <K.®1 I C^tU*^ ^ISiS^ciS 
^vq ftc.®! NAND ej^ol^ ^ I 






















































NAND ^ct^. AND C$1(£^ l^tSl^o l 

C*B (XOR Gate) : Exclusive OR-^^f^^^r^Tl XOR. XOR c*B 6 J]Ph> C^f^?r£af% 
wf ^ i wKt^ - ^rsrfw >iiRB fl^TR^Q <D iT v GTrr *rt?r i ^ c’B i^B RcB* wfa wj wt ^?r i 
te^sXOR ^3 ^TvoT^ ^TT^r CVf^Q^rr = 




XOR P\ iB<'*\f8G'p X= A** B 

B*?B fpf^T NOR i£|T<p|«r 5^k«il rc<jc^ l 
<tfX=AB+AB 

4 *ltW (M ^Bn »ilwi Wj ^iST?* 5 ^ o 1 %sf <sr*ij 'qlS'S-^ b 

^?r i 

i£rw c’B (xnor Gate) : isra^rcr c*B ^ ^ c*tdsr wrc?r ^iw dfr *tB© ^?r i <«warcr c*n3s?r 
^l5'5 ,s 3t^‘ ^$i«i*i iB^XNOR Gate >s >i^j<p otstiT^t i 

tjB ^st*hj i tjB«i f%sf »ilwi wj o i 

sB RB £\<^ 1 % wfa ^t^sf 4 $i*i*i c^B^r^o^t i 























f*w 



IpWH 

5p1*lH ^lj1 G 1'STj1<ml^ ^|j*l(.*J <PW ^'©^R «H4lH I 




fi>ar 8.ii c© (^) *£rt <jp \ iiH 4Jl<wM«R *iWmj ^twf ^c?r ot ^if^r ^?r 

TBtn-8.^ ^ (^T) *iRt<p ^iIRpij ft©R wr ^rRr i f5^ 8.ii-^ (^>) (^t) i£\% 

^IrMj ^fw wf ^ 1 1%^ (^) ^ <ivo^R c^?r (*t) ^ ^c*i<p ^rw, ^Rjsr taER 

'qc*i<p ^r i 
























X=(A+B+C) BC 
=(A+B.C) BC 
=A.B.C) BC 
=A.B.C 



<?T?R*|JT o||b1«i ^le®^ ^R^trT 'H^Fo 

«s i , «rar «mr ^ t^rtfw <u«$,n i ^ ^tfSFol^i »w 

^iMPi^v'w »ii*wi<i *p 3 i c i R,c^c<i «rfsrat <i's^iw<i ^ ^r*ijt *n% ®n« <pwf^ i sjnr cw $jsrM 
^1C*f ''aikwsl 'o|«'sl«t»M P*# C«IW io FsFs«p 'Q bo F»Fs<p ‘•t'Ht <U<J^I-si ■PtC ! *l%r i 'oilo-q R«s|^l 
'5l1®rc*IRrtf?rst3fr io F«Fs<p ^R's&T ^Fow ^ ^rf <pw»i i <nj|f5*i «hlii '^•jftr® ^QTIH 9 fa‘ 

« 'alHJHJ CtP*T H?5-'a|hl31*l ?R*|JT *Nf« ^T I ^Wa®T PW 

^r io F»Fg<p <iT tptfSi^' ^R«t]T ’N Foe's i P^r, ^MSuiess wsrgfK ^Fsf $, F»Fs^ 
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R>Fs<P '5R«lJt *Hl^s I 'q'p'GH ^IJT ^ Foe's o (^RJ) C«fW °i eR'C «iluf5 'Sf^ 

< 1 J< 1 ^I <1 ^C?T RR *lfle*H<i , 5R < «Ur *t&*X WT ^T l C^WtroPTOH *fRFbe\o i'JafB' R?*lJt 2f®N» ^5T I 

*RsifwR*tfi> '3W (o...is>) i<FR A, B, C, D, E, F IviPltil CRfc yblfr ^R'W 
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S'HRiS® c^Rr c^TIPi^ C‘ 5 fifcF i 

< isJnvQ «if«r<p *ilfip5 cslw* *i>s>j<p Mgas '^f^ T ®ri%‘ <i4 i il I 
*t. <pw spmH v4jI«i©uH*R ^IrIw X=(A + B + C). BC '^f% 
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^T. “ciRr<P C^^MS'Glc^ vswj vqvoj'® -%Ww I 





VQTTI^ 



smPiwjs '^TTw^^c^'*l , fr i ^rr^T i <pf*H35|(.<m ^teK<u 

^iw <?<\ i c,<^ 'QJtt® sjc^PK ^°rr ^?r i ^tPr-^mf^r^MceM ts^bt 



vs i >^©i-<p(.G^\sr (^rw&r <?^i ^<rs ^ 51*^1 otqttR' ^ri 

*tRfi>^© I l 4p*|®lJ|M4 »il*MJ OTflwf^T^ler <Ml W'Q 

sjR^k^ (^rw^t 4^x ^iSWR wj <pf*M35R <u^r <p<\\ i *i^rt R^*^ jiHw 

r r*©ir^ic<i w wr ^nr i R^, ,s #^r a^jcw 

35R ^j^R «i?i i 



Ssiw c^r^rt^etf^" ^tw wi<r ^tirt ^jR> *rt ctiw ^uHi ww *teMRi<pR 

Wl^i <lR^T?nRss WS I ^ 3<p[-M*iw* WR ^PR tfl^f^T ^GT'^Jcva 

W^t^o I Alt'© w"H«r <psR *RrSl(.va«i Qspr, ' spjIiSwvs GSpr^TW ^(.^5 OEfOT^MBT < pN <psI r>© I 
<kh ^faBr ^ilRfCSj ^jC?rt c < p|c - il R*i*j < pc ><v 1I'si ^(.'s £|£^ £]«j1's? - i ^© l ^^iR 

*p®Tf oR^R <u<^R ^ribt 'tot cw, cw?f cw i ^wrt *rt "tot ^rhQTrt ^p 5 ^ <^ft 

■^v^rst ^-^srjyni ^st c^ft <7F© i i ^sp 5 ^ 'Q 

<T bmj '©itn* *t^G§ ^R<t^© I 

35lw c^nwf^r ^tw ^?rRr ^K a^ttR’ ^rt c^i^ 4 p^* ^^R<rr ^ ^c<ic^ i 

R^i^i(.<i p^t sf^M 5 ^ ^tw wr ^^<1 ~ 5 fM % i prs ^tkrR’ ctot 

®$P© (£)PX v^^fR xwcx i 



PA S »MJHJ eRWP 4PX ^T^PlRl^ fro ^P*I®S1M TOT ep^o WfW APT AA *FM®B|4 

w w i 'shjhj 'siw ^mm '^jmwwi, ^nr, Pi^wU, aji^R^i, c^ ttf^t, 
^tar, 5%^M, C'TPfem, ^BjlPr I ^ W, ^ll^® tSf^W C^ U TOT ^R^r-«||krHC'oH 
«ltCTW, #t3Tf^Wr CW wPlU'oM 
^i^T^?r i 



5l?1c^51 ^iI^Ic^j C^Ucci R^<pI^t ^lx«Tt 5^ n»|^|(.vs^ to I ^T?T i 

’IvSylwi '5|X V 1 ^kl 
^'e'srt^r 



35 1 w ^I^T ^irt m sf 5 ^ 'QTit^ 2j(.^iPix csfWtsr ^pr^s i ^Tit 1 ^ ®k*iPix csfWP c^RTl^ 1^?pr 
1w^c*r^rr^T I >1<U.&C^ w^rf^Rr ^T <;j<;^ nqttTw sIc^Pk csftsrp 
I WfW 1 fiHPrfPX CSfWP C^rKI^ ^RT ^t-C^1c^ ^TRJW tJI^T ^Sf ^C<3 I <j|faj<p frl^f 

^ '^t-C^W v£RX I ^XwRr(.vo IJI^T <P^iR ©Mi ^pR ^I'XC^R' ^tW 

I ^IWRT : &t^ !9 f <p<iR ^RX <)i<l^R ^-(.<il3n5(.<p ^tv®Tf ^TTsR^o 

^?r i ^icw ^sRi ^-(Trtt^sr »i<ia>ui \ ^t Rw 

RlJ^o ^ '®RJ CeT^IT RlC°l5 ^ W^I ^mIvS^I <qj<q^R ^5T I ^ ^|v5T, 

<w\v Pl(.eiS <PHR eilj ^|3^l <1J<1^R <?<ll ^ I 
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'5|$,<.'5*i ^R, '®lfl>V)l*i 'S ^n^Bf%1®r *qR, 5«i ^R, ^®iR, ER*i ‘S.'ojIR i 



UjH (Tab) : ^ifRr fc'IM'sl Rw> R <F »llRos Home Page Layout View Insert ^JlR <R*rr slttlt*. I 4 
*llRfi!w ^®TT ^?T t>jK l Home Page Layout View Insert §vsj|R 'l^rflpnt RM^fB iSjMfl 
•tR I eleeH»fi3 fcj'lM* 



‘SlIW W*T Bj|M4 

R-IC-R C*NT 

*rfer i <$ 4HIMR rriwj 
R* uh ^T, 1 J&T 
RlWtRt, Rt$=T rt *\um 9m rt 
^ fc?r rt bMR(.«p c?nt 
'=r»rn tsR Rt<p «*ih, csrfBT RT 
oidId 'oil-'Pl-a « 'ofl-^R) RP|-v <ps| ^oj|R '3)R’Q <ig, <i«pc,»i<i <p|wt «ro| <|R l 

Rrr (Ribbon) : %5* R# «£»> R «*i (Ribbon) i Rrot hots «w«r 1 uR5R'-'srt?jfa Wm, 

'i*Bf CR^IIw <1*1, RRT y»H Rt rrRuIcr R«ij^vs <pnl, <R 'S ^wR «phI, RRR 'S R^Ti> RJR^R’RRTf, 

^^>1 *wl $wj|R altera ^wM I 1 >}|c.<ih '=‘1^1*1 R<ic.i < pk'5>m ^»*i|w DCifK.^, I 

yiR (Ruler) ! fiRo*i*i Ru> nwi.^ tifiR I t^NR RMMlPt <M f^R*t *psI, CRRtW 'a|(.*i Rt rImi ■'iRm 
PTSRT, ^NR a il^*it < p R<*> RT RR«m Rc < p ^tNT, ijjR ^nl 5,'oj|R hHI *wwh 

<p|iet <mR ssiij tfiR -qj^wa «knl®ti I 

Vilura Rw *lnR ■'1*1^5, c^it«iRl?r <stltH! i 

'SltK^jR C^R «1R 'e i^T^TR t^R <R (Vertical and Horizontal Scroll Bar) : ^pj^fwR^sR 
Prt<p 'olfERijh RR i Rto ^RetnJh t»s>H <R i '»l1uR > jh t*s>H <iR-t£RT®Hw « Rcf <£|<pT5 <pw 





Pm 






c-^sph i 'srWlw c.»«ph i i»s>M <isifi> <p|(.«t<i ^tsrt < £&T 5 R , *lJl3'^ro*f »t^'ol 

< pwi Rid 'siliN *pw i D|$, v f <p<il Rw >3 < p|R < p Rj^'o 3,on c^spM ^Ig-iiR' j iI^Jc.*ij 

c^h ■9fi% <ji5.cg^ wsp'R c«T*ft ww i£n?T c»t*Ie® i c®T*fR c*t^ ^srt i*h^ c®r*itw 
R-ijj^s ^RR^RT *tfRr^1$BRT C?T*ff t««w (.He's rh 1 

c°r*ifl?if% ?nw ^p<mr <j&t?r < n*fr s nf s r ttw ^ Rtoo ^r 1 <f&R ’rmiPr *rw sfT'yl^^otc^r 
jiRiUw^i 1 tire® - ■ s ir ,i rMi1 a r'»N5^f •fMr*iit a r c»«#h <mr stram^r^r i 

’J&R ^iWWlPf <MW> W C’lW WiS'8(l ll T (Page Setup) vj»|il«l«| «3W *1l*J(.*U l 4 

■^*R(,<p < imlR<p ^«r R^lR's «ilc.*ili>*ii <pnl 1 



<pf*H»5|«! ^t5®Tt WS'SITH ^RwPl'o «l|<p(.®i «|wI«r 'oi^<i| 31 ^f5?rt 'Q %J?l1w '»RR Tfl^T '*Tt5T I 

iM^T '“35 <pc.<ir OT^ff TTT5T 'ar»p<i 'ail-’iLss. <*R*. ^wRfc.'sR, UfetflT ^Sf aluil'SR, l>R?f 

^scsr wre 1 ^ strata w ^t^r ^iwt w ■ s TPo?rr?r tsrt 2)«j|®Rk «p*)iw aRR' 

fm tsraiwRHI <p|®t 1 3^[ ■^ic'* ^,c<i 1 <p»ilt'5s<i <h<i^,R 'Q 'ail^*iI«^2|R>?il j i* iv Il < ^' 5 r!P|^5' <u^|R<p 

R^lR's «i‘R| warn rihw. 1 



wnd c^r <K*j<j>fE *rt^r ^r ®rl$w<i ^*iw ifit 1 R^ 

<ppv1^|c5]<l <p|t«? C<lM(.*l -5M* f^£?T °1|^H ^ ^RfT I 

wl'oto m R«j TjI^ 9 ! < p^c c i <^P v lS'5|<i Rn©R ®il^«if5(.<p «^j«T R,c^ic^ ^KT <pw I 

cwrmto <P^C«1 ^P^iS'Gi^ ^(.<1 I C^IT 

^cd^t sJc^l«T*i r?j l 

'B|^ V T ^1 

^!*f *Hs{% <p<il^ wt W (Save) Rc^ ^?r i «Tt 

^(.ei <pi^c fc f < i^i '3^'srt'Qflp >»«i c^r 

<p^cvo ^ <pR«i %»iw i ^ <pR(.ei5i 1 47^® <? r^tfw?r TFi%r1^?r < pM <p<^i<q 

^(.®i PPr5 ^iVifS c^lt^s ^P<T^r i 



wr <pR(. e Tfi ^^5^ ^re*r wt ^c?r i ^ ^tw ^tuo i ^ 

^p1^®if5 v^r i (£T*W3 ^iw ct, *j*I$,c®i ?iNt^ ^cvs] <p|©t Oft i R 1 ^ ^rr 

(?t3; i ■'oiwi's ^i^eiR Ws ^ i wtwf ^r ^1^ w ^Rp^i 

Close ^I'cj Pic®iS <pl5.®ir5 ^c?j <j|c<i i 



w *rf ^csr rtw ^rtt?r ^o#©i^w c^t^IT NgfSf cw 

<P5JCV=> ^s Rs^t?’ i£l c WU$ f|^ ^C®! <p f^t?r C 5 ^ ^Ttw w I ^©T , 3jER : 

^[nocvs ^of <pRc®l (7TW <?<\L^> ~§JK I 



wsttt c<plc.il <pI^®i Rc?j ^tw <p^l^ ®t*ij <p|R«in5 ^c®r ^tw i <pR®i c^n®rf?r 

^R> ^Hc^^rsfiTfr <u<i^lR^ w*T R^lR^o ^Rt c^qj if ^c<jc^ i 










^hh ^xc*I1*pt : C^rr *i’ n iii < iR £W*r ^tw 37.^ ^T*rt*T ' 3 T\7? c fR*T <?$\ i ^FMSRw ^MR '^rsp'fRc - ^ 

^®ic v ® ^1 RRR RRl^S W c<p<.*i W$*r <p^l i wpR'&M wctfl '*it < *r^ ^t<u<pR ^T 

c<p(.®i <iHH '‘Spr ^?r i ^\s><p\s| Rf ®tMR 

<P^cH tfc^r <pRc.«™ R^nw^gt'® C^O *ffc3T I cw- C^tTRT OTfflT ^ 

^jR<r ^r ‘rttwsf-iw *iR«c« ^sr ‘c^tWH* R$*r tot ^jzm i 4 *ra?R<r cw ftcspr 
(Replace) <p^lc.^<q ^iRIc^j <pc^<p C^TC^C^T ’ 5 TC*U *(wl <p|^(.«m ^’Jc®'!! ^®i ^HH 1 J RS f <pw C^QTTf "^TlTT I 
Rc/rf^r (Replace) ^j<i^Jwki R*j»j '*i* ,v i(R> ^ixc*f R^^alR^a ^Rf wqttT ^c<j i ^ 

W$t, <ij<irR , 3T IK 3ff c*NR ipr ^hh»j[t«il l jp*r <fc<t c^tjT ^rt?r i ^Rxiku 

^“fRc^u ®r*ij 2 ({.<jNj i 

^ (Cut), ^spf (Copy), c 9 ^ (Paste) : ^j#, « c*pfr *N% <imR tot TT ""Rf, *rfH ^T, 

'^cd^t C*T C<p|(/ll SjCilleRR ^r <1 *1 1 G*1 ! TTtTT I <fRg^ 

^ihtafi'o wt R*uw*g w?rr^?r i^fr^rfaT ^ ^p*t?r^iRr c^R?rr 

^I1c<p *tT i R^^R <iRgw ^iRIg^j ^IHI'qR'o <p<ii R*j*j<i^ ^®i *iR<q|\ovo c^^lrr i 

(Undo) : ^Ri> C5^ 'Oihv^ <P^|'©[5 ^VOJ 1 ® *jR^K I wfaff C^slww 

®tmt^ wt Ric«iS wt c<pi(.*ii '57^ c’It^t, g<pIg*ii ^f*r wt ^g«i r ^ro 

c<pkil ^r ^tw ^ 'sr?t ^?r c*r, ^iR - , c<Mwl ^Tw 

f^ R^ >ai 1 1 yji (Undo) R^eT'^C^^rhQTrT, R*w I 

C^-^s? to I s OTff R-iJ^o ^1^ 'SRI c<p|(.il lc N r , *H^T, 'q^c«»n ^t wlwl 
^ R sjc^Ni i OT5K- fiWR RtwHIwu c®T^Tt ^c?r ^1c<^ i ^f-RfwHIc^m sRK 

PlWWIWH C^r c^lfr W ! ^t7^ I 5RSST StCiTleH ^RplSt 'fiMJlHJ W3TQ C^-^W ^1^ 

sttii1«M i ’ s rt 9 f R^lRvo vlc'^f i *1 (.?i 5 ^*^^<1 ' 5 iT p f i ^<pf5 ^*^<1 i ^^5 c^Jc<^ 

yb^b- C^fS"-W ^1 *jR i 



'oil^R ^|R^R ^rjT : ^7^^ <i<^c^<; Tp^ RRfsfHI^ ^I^R> ^7^^ ^<pc^ i <plc'sr5 l , 

R^1ow<i ^sf <p^c^o ^?r (Font) <u/si|s ^iKIc^j i -^r RR>sj ^rR c^qttT 

i cw- ^vo^l^’siusf, R^pt, wR)IB^I, ^iR^h ^©JlR i (R Rc®iS c^ 

i ^vo?|t£l^c'sr, t> , «Rvs)t£j^(.'st ^oj|R ^(.c^^f^f ^*^<1 Rci^R 5, l 



^•*pn CsrfBt (Bold) ^t, \»h I*rw «nh ( Italic ) >e (Underline) c^l*i5| <p<iR 

eiuii'fiflUi w, ^r, ^cB^r ^r Rt^ ^rt ^ R<iw^ b c^stw m R??t w csrfer / 




<p5 vSflRen’f -q(,^|^| ^l|^|(,<|j '0|**P(.^^ ^R^voc^ Wt^Q N a|(. # i<P ^1<P*I <P<iR ^(.^R I 



»<|RR R*uh (Alignment) : \to^c^5 S^c^lc^o ^Rr ^27 ^ ^rRI^o R<k.i <k.<jo^ 

5rR 1 4% ^fc<M*t<MR >fKlc^ij OTffir ^tf^r f^uR ^r 1 nt^t ^p%^ 

ij'ifSR R-ijh ^srfir fifc<i'ler-i rc«i R^^<j^§ Rk.«iB <pw Rons 




(Column) Rhji>i : *nftw 'Q *rfai^r, *tto*rr 9fsw <?#Rr t^Ttf*Rr 

*TfaRH>o ^*11*1 Rj-^iw R*ij 3 'v© ^?T I <p<nR R*i)lc 3 i5i R > l'st *Rt ^i^sr I 2ft^lR<p l*lt*f C*T’5TlC s lt 

c^rf ^r c^r, ^rgto cat i ^tpt ^rceim ww ^mjhj ^<mr *rt c^rfsr 




cawf'qRr i 



*lR)<p|, *rwm *iRa^l, R5®r tWiJR $v°JlR^ ’ s rM‘ ^c<i ^ 

t^m ^?r too ^ i *trf, *rwwt^ 4*rm cat?rr ^ tfa i 4t *p*f 4 *trfrt wxt toh© 

R*nn*g ^Ic^ R*iJ^ ^(.vo ^(.<1 l ^ ijt <p®i I ^TRM | t«i .$,<£ tR 3 WRr^fT ^llPi ^NT RC<3 I £\V*> 
gjf^ <p«iio^5i 2p^T rc<i M) tR 3 i R^?i<i^c<p 'O < p®ilc.^i R r U'*v© <p<qc^2> ^c®i <p®ilc^^ ^sflTT^IT <jR Wft^RT 

*<(.voit tR 3 <rrcr ^?r, ^t^r <p®iic^^ sr^t ^.vo tR® i tci^ ^c®! t>rt < p®iIc^ v q R*tp^s <p^i 

^llw | VO | (.VO 2|f% <P®ll(.^<l 2W^ <K*J <j1(.^ I 



’5H#r (Table) : 




^?r i ■Tt 5 r, <p lRw, ^r^lxf, ^<u t'sJtR Rfesi *iw ^iRtcii *fR(/q*Rr wr - «T*ut sRh^o >[rR^ ^rtef?r (rts? rf 



^®iN <p^r *r <p®ik^<j *rwMif*t ^ <p«ni(.*^ 'srRWt-r #w wrrit ^t-c^Rt 

wr*mr, ^iiR rt 5h>v©i <p^i ^r, ^rR/^iR^ *jiRR r^jh <p^i rrt ? ^irRcv© * 1^*1 R<i?i<q^ 

^it^^rTRR, RR>m *w, ^IR ^ <p*im Rhs?rrRRr, <ii^R> >iiR c^rw^T'^rRr, ^rR^' s trmI(.*i at'S^w ^IR 
c?im w^Rr, <RRtaRf rrt, ^ nftaPT (WTrr^Rr, a«TRr ^Rr wott ^trt, ' 3 rraf s r R«« « 

<?^l ^ITT, Rtc<MR ^Tt^R 'Sf'iJ ^iRR Rct> •TRTfaTf ^TRT, ^(RpR R^^-q^ ' 3 T w fW r i1 <p^i] ^TRT, ^iRR^ C®T^ft 
>ifevo <p^| ^t¥, c®FTR‘ S^w Rco <p1<p 1 ©rR^tt R^RM" ^TRr, ^iRRcvo c^lt (Box) vq ^ktRTT C^TT 

VQ ^f CWt^tTT I 



(Header), ^fWt (Footer) : sff% >l*BJ ^ww Hl>l C^IT i *f&RT 

J & 9 !^' ^ <lRRR)\«i-? Ce'T^rtW'^l^^f ?T c^bR’ (Header) ^rt ^T I ^Wf ^l^llw enl^^i W& 
1 <p^I ^5T l 



^R Rco <! J%f ^^lir, 5 ,(.d^ 'aflwl ^TsC<jN *1 <p<\\ (RTCvo *\\l<\ 1 ^J^>R Rct?<i c^f|c<p 

WT ^?T ‘ 5 H T fW c f ^i>R (Footer) i ^lno^(. fc t ^RR^t^ ^(4st «qj<q^R <?^\ ^?T I ^[4sf ^R*U 
'^]^[>^(. t R‘^ !95 1 N Q wRt Rc^ 'aivHI Rc<p ^1 *jR 1 



^TRfSR^T (Footnote) : 2j < qc r ®t 2TRr*f <s 1l>i’'51<p| 2 )(.*jI«m ^?r 1 vovjj^i vo(.vjj<i ^iNxT 

w *11 ^<>1 «mR ^T ^?r 1 *11^41 ^iWs *[4si?r tot <w?rr ^r 1 ^ 1 ^# 

SR^R - C*lWQ OTGTJT^T i 

^RT^WRrt (Page Setup) : >iMR«fR <M^ m WR - *Rr 'gwr 

f^m fifwm ^?r 1 m m *rmtf^ *rw 4^5 ^ c^rt to^ ' s r^ ^ 

tvojiR I^RRf ^(.vo ^?r c*tw wovail*f (Page Setup) \oR®i’f <&y\ RRj^ w <s j^ c f i 

tf" *r^r *rr ^r *rr < wr '“rtt’ir ^ tt n 



I/O 



^fhS'sr f*w 



Rc&<i Rtf^r (Bottom) rc^ i RlR Ri;<n r|RR (Left) rcr 4R^wR R g<p* r|RR (Right) 

nw ^Pte <p^| ^c®i RTfRRtRR" R**il ^c«i <pMt.«rsi ^RR 4mRR\5ftR^lR Ru>*i Pt(/p 

mP#*r 'to ^3 I ^m, <M«10M <*fcR* *.**+*. V=*.fro WRRT RtR RkR 4 r^ 

^*R-fRi> "crw b+i =^^3 wRRTRtRRkR' i 



^mrsrf 



PklS Rt^JR <pM(.'sra C®T*Tfa‘ ^RT *ftRR *ft®!R 5 , %*R R>R 3 , *tk^R ^C® 1<1 ^ ^sTtf^f < 1 J< 1 ^R W I 
4R*R 4R> rrtrt^^i$5r rjr^Hi i 0Rwl5i^*f3JiWi ft«T rI^wi ^© oifa'© i ^krI^r oiPi\© 
^?r i 4R> rrr rwt ^P© 's 4R>tP}R 5 ‘ r* 5 RjR^jw^ ^(R<T Rc?i ^rR 4<pf5 *J3 ^R rr i 4 
^afDc^ <i°i1 ^>s 'GRt^ GltRRfl I wHc«iRBT'^Icbm ®r*iJ ‘RIcrHH ^pP^Suk^ rjr^R '*35^t r^gg^ R*k<p3 
c*Rt*f CRW i ^R C3k<p^ <pf*HS'i5k*i^ ,j iRIgrj CR^Ik°iPR R^tw RT 'SRks sk^PP^^ (Word Processing) 
t5^T-'©l<i«il ^;rr i 4R^^RRR 1 ‘f 5 fl®rr rjrrR <pw '*t^rk©Ri <?<\\ 'G cr '^N l^Pi rg*i 3 ^c^©! <pc^ ^lfSrc<j 
(ttqtti^; ~sj^ ■*N‘ srfRRtRm rt 'griw skRPiwm ^Irr R>tw i ^rtw crgr> ^Gsi-fR^f r^r* ^rkR'G Ir 5 ^ 4 
RJRMf§®TRT I ' 3 Tk®T R|$«»MG>| 31 M 4 ■'ailR^W ^PMSUW 2 R%R CW 4 R*R$R R^PWlR f*m 
, jpr cw i 

43m »miRh crRhcBh ^PHSUw Mrr ^rk*r <mom ^ri ^PMSbim TBpnar ^sraflf 

^Rit <mM rrT cw i wRhcjBih ^PMvBTJi* 4t ^sirIrrt ^ r*gr cw i ^Ior CRt*k3 cviRhgGK 

^PMSSlwra RIrjgr^ <pPh5i5|w ^Wiff < ?c* 4v 1I'st RT Rk*Tf CR^IIgrPr R*tW ^55 R3" i ikVH rIgr c^l^l^l 
«t<NR (4 R^CRR OT^R) am <pPH5i5|w Rk«1l*l ^ s t vy ll'8r rrI ^R'RT 9 's|Rr s '^R*n v f3T fiH»l*f <pw«i i 
4R R ^PHS'iJiw < pc^ v ii'Sf <p<?i sr^kr ^k®rr £J<pI ic rt i 4^r ^nsr-^il^^R 

<ppvj5t?k^ <pc mv i1'st <pw <p<ii ^?r i 



<pFhS5i« ^tw ^?r ibi^i<ii^5i«w ^©t #-(Riv^ rr^r i mr Rkm 

<pwi, ^kn^ ^tw f*k^T i c^l^R^kRRkoTt^f $flw i ^P^S'Sk^^i #i- 

wlw v ®ic*i<p v j[c. c il <i|v»R> wl^sR ^Jk^ i 4 ^ <i|v»R> (Rt^tsr^Tf rr^R <p(.<i RR^j «i<p^ Rc.^ 

WSTTf TOT I ’ttlter ^PMfiUlWH ^t-(Rn^ 1w 4^ 51lRc^ <RF opr ^ (F r Fi 2 ) 

4’j[(. < nk<p R^^?r^Pk lt R‘#t l ^»PH5 i5|«i RR??j ^RR 'Q , 'q|^I^n ^R- -qj<i^R ^RTRtTT, 

4^ ^kC*R C^Kt ^R ^RT WR^fR <lPlC^I WQTlT RR, C^IT RC^ (R^lT RR, C^nTtW *jPS«i*n«i RRR ' i 5RT 

RRj^l 2|<pRt^Pr^T ^1 RR I 



StR^MRT R*Ofcr ^W^IT ^P'lSlBIW OTmPR RRW W\L4>\ C^^T mf^k R^TT RR I RfcRRPT 
^PMSUlW %r1w ^IR RtWR R5TM1W R^R ^far-^lfappr, Rtm ^©Jift 2tR5HRlR StfRRT C^R^T 
^flRtRpk lR©R I GFR^T ^RPlPKCW *RX ^STtW ^ WftndBK ’flWf^tR ^PHBUW RIR^R RRT 
RJ 5 * I 4 ^T^R 4 R -RkRHH 4 PM® 1 S|W<| ^tRfTPkW <1 <M^r 4 R| ^ i^R, 

VQ R^R^R'R^'RXRf^s ^IRPiPkCR'^kera 'smj 4 ^R CRRr^K ^lk J iRh <pI*H 3 i 5 ^ 

RTR^© I 






Vi 






i . ^PHSBlw Word Processing oalWlOT *|etw ^T- 

*r. 4i(.<p|f5>K ^r. 

f*W?[bi^w - MS Word-tH Menu <ij<i^|<i c5R«i ftsR toc>© ^tT^ft- 

c5R»ilTJ foR <p^R ewj c*r Command <psc<i- 

i. Table ^Insert — > Table — * Enter 

ii. Table— > Insert — > Tools— > Enter 

iii. Insert — » Tables Tools — » Enter 

Pkm whfB ^iRR*? 

^ i. «r. i « ii 

«f. ii >s iii yt. i, ii vq iii 

«. c5Rt«n *\M 8fi> W <ww w»h <pqh» <imR w ? 

Delete *T. Marge 

«f. Delete Table xr. Shift + Delete 



8. Row-tSRr^BT <il^lc/iR wj c<ph Key tog's ^w? 

Shift *T. Tab 

«f. Ctrl + Shift ^T. Ctrl + Enter 



2f?t 



^jpr >n*Rr %5rf s|Ivb4>ic*i<i ^Rrf®!^ i RRj?j RR^lsr >q 

4^3 1 5l^f ^IIgto I Jfo £|^o C^QTTl^ <pRc. fc t IdRISc'© 

<JM^T 4<I\ 1C N' ^T*t TrtTT I itft <p^<^\s| ^HlRivs i >1 1nQ|<3 >i 1 C3<3 TJo^T <pw 

R«ic$m ^rW' *+$ FFMS'S R to OTOTRT ©r«u ^wl< I <pPH515|w^ qRicq OT?llt«il^r ^1®? 

\Q R\^?1N»|(.<1 <P5|| i 



^R^jS'Siw fBR^t^r c^JH <p|c«r ' y rRt^ c bo c<pH c^fWtsr to^© ^?r? 

< ^p^iSsim c<pic*ii R^ c^tm swpt 4<p1S ^r<t to i 
*f. 'ql^ 'nlc.R-q fl'B'lw | 'srrs^j^ dWStwi'leflR 1 *N’|l®iI 
^i^leri tog's ^flw'i vofa £fRp*il ^4*fl to l 

^r. R^ :3 T5rc?r^" ' 5 K^rr ^R<p| feww i 



^t-ii, ^FMSGbi PW-c&q 







<$vm \oo<\) 

csftelTsr <u<i3j* <k<i Rg^n-Rg^g*^ wf ^ i ^<^1*5 'sr^fifrr c^sPfS' csrtsffsr i 
Cfiffsjlc^^i >iKiwj ^G'sr R^i\»1g<i ^**ei >q ^rf5q Rg^-Rg^g*!^ ^tw ^1 ^TtTT I (7i3^f*fS~ 
Cfiftsjtw Rg^-Rg^g^^w wj elGiilw ^<il31 <pg^il <p^l ^?r i 

w^cerr ^rm ^ojiftn Rg>ig<i« ^ i « ^©t 

^<p^rr ^trt^ g<jM<p®i ^hi <PGii<pR ^irt^ (TJt^t^T Rwft <p*gv© <*R RgsiK wra" 

^ 1%i> <^rfflwr^ c^rW^t R gsM <p^g^ <xg<i i 4 wsr 4<pfi> 

RpTC^T <J>tW >|*jGil<1 gtmw^T I 4 w ^HMl C^T *?lt^ I ^TNI^ 

^X*lTl^ *tR<|\s*i ^G®T ^ ^«5t ’ 3 T^ 5 ®T Rg^R *rf%<^ <P<1G^ ^/3" I 1%^, 

4c^c«n >iRic*w R^i^lc<i w w?r ^ ^tw wr ^rfer i ^rr 

<^<^1*1 <PG3 Rg^<J <P^I^ ^ ^iNk'it ~3^T, G^IG^g ^ ^J«1 ^JtR l J R *r <K^ ^R*t ^g^ Rg®i ' 3 T 5ps J‘f Rg>i< 3 
^R<ql^o\o^?rTrtTr ^nwr^rRr i 

c^srn^r <rM<r Rt^pT 4 <rx '©Rwi^wr^mr i <w<i <rfwt<r w^r 

RgI^T <pg^ v »iMI5) <i^g*13 <iI'st|3 rg^> *1Ig^ (TT R^g^i '©R^jql^t ^TtTT I 

^ ^5t, G^j^Rf^ ceftelM* ^RIg<u RR?i 'srR* 9 1^oi<p <Hgw <p°i Rtf ^T •sfpp ^Mg^ <p^I 

^TtTT I CWT- 1 ®PPT^lTt ^RT <4^X 4<T 'SfWX ^*1^© ^©j|R RwR?^ 
5ft^ ^l<PlG^ <P^G«1 t£]<PW ' 3 Tt S: ft^ c r gl^l'Q ^G\0 ^IIg^ I 

i£f^f& csgpsHB' csjWTsr c^mbt ^ w ■'ftfifS' , ft'8¥r <iic.<i c’f? ^it ^ 's-fii^PfB’ i ia<p?, ir^rstw 

ifl'C^Fr CSTlSjTsr C*fl®Tt?‘ ^ ' 1 ^I < H'STIT ■*TtW I 4 1 ^T vS^WFS" '^R?. , «lT W «TR5^ | xitpjyril 

’rmtf 5 ^ *mus w ^Br-to ^?nw >ifBsr^ «?rm^ i f^t>ic<<) ^ ^ ^rr f 5 ! 1 ^ w 

cerfsftOT '3¥t ; # i fG (Worksheet) i 
'8<)l<?Fl(.u?i sll^fG 'aili|vo<p|<i ^<plu <p(.<i OT®T 

(Cell) «q®il i '*il^, ^Br c?tw R(.u<i Ft(.*p &c«i 
W? - ^viRJw ^®rr ^?T ^rtsr (Column) i 2 R\s j 405 
< p®||i|(,<p t£)<pTT5 <PW %,(.<! [St Ft Ml fold's <P$|| ^5T I 

CTSW- <p«nl»i A, <P®||»| B, <peq|»i C R'sjlfn il(.»i 

I’STt^BT, %tWC^^t^ < W , # i f^T^N3¥r 
w >iviF3t4 ^rr ^r ^nlt (Row) i sR^fi; >nRc<i> 
i ^ o '^'sjifn ^'sirrf^r FR?'o ^rr^r i c*w- 
■3T|1t i (Row 1), ■3Tltt ^ (Row 2), ^nft \s (Row 3) 
R'sjlPr | <p«h|»i i£|^X ^TtfW ^T?5*lW ^flW «i<tlu<.<p 






Pro 






^ <M\?$ I t<l*l*1 - Curlew >llfi* ^l^lK'^k'l 'ai^P^vs ^[5 ^GCR C12, 

E <p«ik*m & *ilRtei ^RwK^lw \ai<qP^o *qnIU ^(.d^ E9 $v©j|R | c<p|c«il *u*i ^iS^i R«i &<p <p^c«i 
^ ^rfB* ^r (Active Cell) i ^ (Active Cell)-^ ^twTOr ^R*f C^t ^ l 

(Formula Bar )- 4 >i!5>*i *jc<^ sptPN"^ I 

’iRjfbfvs ^3 R*j\on»|« <q*Rl <p^I ^csk.^, i 

^TOT ^ ^«?r '©hk v ©^ repsPttf^ ^tw ^rt?r i c<Hwl w 

(Enter) c^|v©M '&T 9 f Rc°i '5R v f <p*il R^isi ^ *i«i ^Rc^Pf® rgsj ^fT?T I 'Gl^t <p^l^ <p^°il 
OT^fl[wi Siev© **tk^ i c* 1 ! 5 ^ '^‘4i] r i R>% OT^t^rtrr i 

til'C^pT ^oov^l <p«lh i^,^V8l&, '^tfl’ ^,o8br,(t^'3iif& C*# C^T 

^%&b^&,i>lr8lTj I 



*p^n 

^pyil ^cdr R</Pr slR^lsi Pk*r*T sWH ^ul i ^t^iRl 
Rc^^t ®Nc,«m 'srtwr <^^iwi ^x ^l®r ^1 

^rt5T I P 5 ^, tq^sfg- ^«i|n t£|<p<q|c5) <TOP^ fit'rf 
fifWR- <P^I ^rt?r I ^i^cocii Scg^k^iWlT R<P ^cdr 
*r&zw Ptw»r smir tbt i c*m- 4^i*r 

CsfWk^^i *il^k<u <u<i^p <pw ^Rp' 3 i- v o(I i iI®i v o, 

PW'-^PTHt 4<R 

Re*i^ ^ ' 3 t^w R^i^>k<i c©R <p^l Trkr i ^'o© RftnJ wpjre; ^<p<il^ <p^°il ^Resi OTGTTkr 







|- t | -SUMI|C7 lG7J^ 


C D X F q 


ti 


^ twrov 




tt i>ft=Tfi3fef qh ii«\ %^s 




T£f CTT?*7 Y* y a to >4 Voj 


^.•r i 


3^ i: J ’ »Hi ! j; , 0 'f<3 


:<-■:> 



*RTt W, ^°1 C^THT <llf^ ^BT ' 7 PM^ ’SCSIC^ | C^*T io,ooo l3|<p| ^(*®i '^|R> '»t^f RC<I ^1 
C^sG 5 ^ <fo% | ipr C^sit io,ooo t5|<p|^l ^sf ^«T H<f% l R.wwu 

^*1J ^1^1^ <^*=1 1 I C^vsci^l ^®ll(.^ ^®1 <|pic«J 

>iI3<^ i <p^g^© ipr^r 

^11^ ^-c^Pt i ^pTt ^r ^fT 

'nlSwl^ uIrH" <p«i fnc®i v»ly?l5i ^«i <jk<i i 






tn<pf5 ^v»R <p^i^ *l?r *l21^l-R31^l <pw Revs i wt ^1^, c^le^l ^|R<p yil<p|ti 

Re^<q Wtt vsTTt^Pf^ wT i ^©t^ 'oile^i^ RR>?| Wr RR»^ ^^IP© 

•aciic^ I C^nfr ^!ir OfcF C^# ^e?!^ ^R^lTf Re<jht <p^e«n C5# yilvl ^TTf^rk^ I ifl C^3T C5#^Tt?T 5 
CsrfS'^BT C5#^n?T C^k^ C^|t ResiH ^1^ 'bt*ij <p^«il <p^e^© i »iIS^'o|w ^i^T 
<p^l ^eiie^ P s ‘- 5 rT, *13)^1 <pw 8mj ^ RR>vo ^t© ^c<i i ^l<pk^^ 

^t^IjT ^I3<? <p«i ^Tit c*tm ^v© ^l^lww ^i^lTt yeti's ^13 <p v®i ^n^Tit <ik^ i ^f^ljl’ie^l 

^QTTtTT ”5C^T ^5C^T R>il<i RRcii c^lt^rk^ ^tR^vo^^c^l i ^fK, ^T[v© ^il^i e^k^il ^iw 

m^pe^ *Tt c^r^R^W^: 'Q^l^ppfS' <|V© e^l<p R^k^ ^l^rfs Rv5»i>ok^R ^u<\ I 






V8 






**ii4Hcj 34 <wl 

an^wRwfc 'a?ilc^< ■srosit 4t«i*n 'stin^cS* OT»tt*|wiMiu ^sf^Rir^r i *mw3 

C®R[ <3lC^ (. J 1 ° 1 J 1 (Cells) <p»ilw Pi(.®i3 W®T '^RlCsfS' PRRT ' s flCST 1$2f wh»H ’Tt'STTf TJtfT I 4 
MsRRM ^KI?r (Number), (Alignment), ^ (Font), ^Rr (Border), MjfBRf 

(Pattern) ^ (Protection) i stealer ^ c*r c^lwt ! BJlw 

«pN <ps| *rRr i 

<?m ■jf'TRrtrt ^kiwj csfij-w *irt, ’lEta'si ^irt, ^n?N®f ^rt ire. 
'9iiwii*r ^ni *iis, c^ni&s* , iR(,?i wim ^*ni *iis i 

cpkil <*R5tf^ <p«ilc.^ 'qlwK to to «fiJ Rt-ta'slw ^R> toR sr-u «*ra> 

«jf ‘Wltv f^fs^ire aJtilM ^tr^Rr l Rt*Rl 8}till®?M »(lRic.'S'S ire. sturM ^Rtt^fRr l 'afRTQ ' s fHt 

<p|sr ^i*H(.<p <ij * 5^,115^ -q-T-il OTTO I «.(.n(.^ I 

^/sn^ 

'8111*1$ <1*11 $,«ltre CT, Rl'&sl aW* ®tfii v l\[*'M 1 <>ltet4 v*l blf <rf a)|»p 'siHHM TOl Hit! I’Bfif^TsIRF 

(Chart/Graph) otOT <3^5®^ ^TRlW sfNfSRr stRT'tt ^RTC®’ *ttGRT, 

*i^sr©M ®IImi*i l 

'e*j|<ppfCT> ^wPpsr 

T>ff t>©R wA ^?T I &fi? 

Rfen fit^Rr^r i cw - <p®ih, ^r, ^llVi, ' s tl^, 
(*wfun) f ^mrc^pr 

I i£|o<q»<q* l>|^^tiS||w5l 'oil^Rs ^1(. < P < P 

I R 5 ^, t£f ’FfClf <U^^|t3 TO|J I 

" s rcw °ni^i *n^; bitf c^Pf ^sr i 

R^cii^i ^<j|51 

<p<\\ ^ i 

oluJsi <p<u.ffi olSR ^sr I T5l1f C5R[ ^l 1 ® fwr olu?g 

-i^i Rpf^wl^=r»f <\^\ i RR)fl «l^ i>lu>^ i^*il 'Q ita* «|Pi^| I tq >®|Pi<pI c 5 ^ 

w otcSVi 'smjHj epiPf® ^5^ I sjc^lsr-i <£f^ ^-n ^^131 
R«ql»i <pw OK c<il^l^ &*? ^c«i ^1 'sfffi®' I 
^^<1^ tilers ^p^ilti *l?r ^ olSTD (7T C.<p|(.*i1 ^(.° 1 , Tj*q<pH5 ^l 1 © 

^o v r ^ v ll'»R^) <p^l *il$ i 

ol(.u5i -ql^-si Rl^«| ^RfSR)^n<p C?T^lt , ?ttW l^tT^T^Iw Ru.sr® (Legend) | Pn.^'a 

•sJT^ t?lcJ^ RR>?| ^©(.*^ 0 ^ (3P^/^*ijHj ^IRBRj^i^p 'iyif i 

t*ra< Pilwcmi ^ir'srt^r R R(.«i fiH> PiwcSm* ^r i 

Plt.eic.S'tt ^1OTT ^ 'Q ^eT-T&t^T CSR[ C®^ ^ 'Q ^fTO ' 5 lR<P^T ^Tt?T I 

R<iwi c^s - , ^5 |R<p, ^^rlwtwl^T ^>8j|fn5w<i »iWwj slc^l'eri ^^il31 c^NtRu^ <p^l «jI«j i 





Oil L O] I 



V<t 



4TtPtFH*T GSfWftSRT ^(.vsR, Rf'R’ $£'©l*>jkR" C*W 'QTTt 1 ^ £M Pi \C.*l <\ ^C'©l, R<JC^J '«pR«i 
C5^[ c*r» (Save) <p*il^ f^rc^i cw 4Jtw (Save As) PRlo*i 'Q «pR<.®m •tT 5 t tjR*T 

4pM®B|M4 Rpw-Rw* ^tbt csflsjmc^ <j*rt ^ <72F5pR CSfWR’ (Spreadsheet Program) i <?g\5p R 
C£tl$l1c^^ ^T^sf Rc^-Rc^c*!^ ^I'sr ^ ^Rr TBffU»r Rc^-Rg^c*!^ <p|©r wT *rl?r i 
^TM1*K Rc^-Rc^c 4 !^ ^sf C^W Rt^ic^ ^N's ^j1 c i^(. c 'R3 <u^rR <pc<i <p*i! <j!u i R 5 ^ 

(,t?(.<j N Q ^rn c^^PR OSJWIc^ ^Rlw Rc^<i <?<\\ TTlTT I R^iR ^ 

^C?T C^T ^TO5t 2fsf5T C 5 ^ ^ sM'sri *iU3~ I R^[ (?£F5pR CSfWfW ^ Tf^ljtR 
l 3 Ta r Rrc®i ^ ^ Rg^ ttitt i 

(TgpSpR cawiw ^<p-qR <p«i|<pci £flP®^ c<pIci 1 ^c^<P’jc«ii ^T^Uf ^iR-qvo'i ^T^?T '©R(. c n 

i wiw *iR«Rfc w ^r R?tk ^i 5 ) Rhi*© *mr i R^ '^jm$wGm 4 

Jiklwj 4 W5T Rg^ig^ ^tW *i^iv»k<i <P5IC^ ^BT Wf»JW ^gi<p C^Pl I 4 ^5T 9li«( 'aiRH ^q>Sl 
^^iJt^lwt ^®T *^*r ^ r^IjI’Jg®! I Pr^to© iR^c^gsspR csfteftw ^ <> iR<ir©'© ^ir^ftert ijR*r ^c?r 

Rc®R ^c<i i :3 T s, * s 3^f wT' 5 ^Tt^rT' 5 i1^r^ <3 rRhj*© qiw i c^g^PR * Rtf R>nt«4 



<?tfsPR < 2 twftw jii^imj <rtwt<r Rsa^r nq ^R^t% 7 rt?r 1 ^r-*fa ^wbt sw®r 
Rt*R B r^csr'>aihll 51 ij*f^T <^ g** <i!^rl^ f ot ^Hg^ '©R^ hTtwr^nrr 1 

(Ftf^GsJHlwi 'ajto'e ^<^f5 1 TSff^fsjpT^ ^ 

^I<MW <P^(.®1 C^lt^ CTOT ^C*i<P C^PT^t^^T I 

C^SpSPfS' CSlWTCW Rc^^-Rc^c*!^ <p1«t <^<lt i C2ft2|1^nj C^TI®Tl^ ^RT '5t^[ <^R *RT ^nflTT ^Pf^^lT "W 
(Cell) RPH5* t£)^n? 1 ^ <i®il ^?rR*Pft> (Worksheet) 1 ^R<t^ wj 

^ ^^^(.<*11 ji|R ^®iit»i R^^ WTrt^?r 1 c<j^*i - c^c<p Rc&^ Rc^ 5 <^R^ oc^ ^rhGTrt 'w^c®Tt 
' 3 TO a5 t ^ilR (Row) R*ilc<i ^iRR^s 1 ^HR slc^j^pR ^w'Q R 5 ^ R'sr^ ^IRRR R<pHI 

(Address) 1 ^?r Rflffr w wt <pc^<^H 3 w RR^t R^o ^?r 1 

Rc^iS ^ ’ 3 T 5W J c f ^oil<p|(.<p ^^:«5t^rr^r (Range) 1 c^g^pfS’ csffsllc^^ '^iRiwj Rc^i^-Rc^t.*!^ 
'SRI RR?^<pR 'Q TFtW ^?T l CW- 9ftRf%^ <p^«il, «iRr<pjh ^T <iR*ifi<p 

Tp^prt tRs^U <psy^ii $>sj|R 1 



S^'al'ST ^£]^X wR^wK ^ 5 MIwR< Rk.jSw vajsoj'® 'gRpjTT C^g^PR’ CSftStR 

>|RC^!>1^15 ^T^FT I >|RC^I>1^15 C^WlR ^(t ^T wR»HC 5K 4P*1®UltiW ^RI <$Zm (?9^PR 
csfisfR t\©R <pc<i ^Ic®! 'o<RR^' s r PtPr <pPH5i5|w^ ''Sri ^c^®i 

(^SpRtmR 1 ^ I 4ft ^t 4f i M®U| W^sl W (DOS) P|C>G W ^T 



( 7 £T 5 pR CfifWR %r c^Rf^r (Lotus 1 - 2 - 3 ) 1 













Spread Sheet-fi> c^T ^ * fflW 8 i 





A 


B 


C 


D 


E 


F 


1 


Name 


Bangla 


English 


Computer 


Economics 


Total 


H 


Sabita Rani 


85 


45 


84 


65 




H 


Farzana Akter 


69 


56 


82 


75 




4 


Shamim Ahmed 


85 


69 


72 


45 




5 


Probal Barua 


74 


57 


80 


90 




6 















y ^l<pf*iiSfS t>l<]f5 R^c<j<^ R4c<j<i i sri Rcm wh vyilfS ^ilS^p? 

= Sum (B2 : B5) ^T. = Sum (B2 : E2) 

*T. = Sum (B2 + B5) ^T. = Sum (B2 + E5) 

vQTTl^^f^r (TT^tW <p<\\ 

i. 

ii. 

iii. sHtfIdwi^ <p|«t 



Ru>* whfiJ *if2h>? 
i 

*f. ii vq iii 



i 'Q ii 

^r. i, ii 'Q iii 



\s. 'Q^lcpR'GfS <k*i aft^F tvsRi TO ^ ? 

S$©r|\!3 t>|cj <pw Re's ^T. ®|lw^ (3><p <pw Rc^s ^?T 

^T. wfsr c^i <p<k.^s ^?r ^r. ^Iw^i 'Piwhi^ <v<\w ^ 



8. Ru>* t^HfS <pc<] v£f|TF fit? ftsR <^1 ^trr- 



tT. ’Bltf vS^srlvb 
C*T*f 



c5R«i cs^[ 
*f. T>ff u|^(5ei 



























































^®T (.<l'®*i 


^ot^r 


cm M^OH >o|VD| 


* 




%ooo.oo 


(too.oo 




* 


oersrr 


to, broo.oo 


(too.oo 




\0 


>fU(l'i'o 


br, ooo.oo 


Coo.oo 




8 


^fr 


(t,$oo.oo 


foo.oo 




<t 




%^oo.oo 


(too.oo 




to 




c6,^00,00 


(too.oo 





Worksheet-f& Salary ^rtw l 



Worksheet <w® 

«r. i 

*f. *^*1 W'O'i *3 BIWiI '»|'o|-ifl^T *(1^ ^ll^i'»|va| «il(,*i ^)'»lc.'q <p®i|»it'sR <p(.n <5 J|Tj (.^'©•i '»|'©| 

yr. csepBfSfS- csfiarrsr (Spread Sheet Program) 4W fa^'slM mv©*i MlH‘1 «MI 

^rt?r — Rtd*i‘f <p<i i 

































'bfBlMSt 

(VlX»l»W'l* W *oo <\) 

\to|i 5 |(.^*sr 

<ppvj 5 l 5 |c,<i ^li MsfSk^ tf|^ 5 T > oiI < pIw <p^f ttitt i ^xsiR^s v!s|i 5 k<i«r (Database) <i«il 

i ^<pf 5 Tjfn© <pciN (Column) ^^x ^ilR (Row) ^rsp^r i skv©j<pfi 3 ^ik^ ^<pf 5 <pw 

crRx ftwhR ^k<p i ^ ^ crR>< ^T f^lc^hl^ c^k^ c^Rk ^rt?r ^*ito ^U RT i 

R 5 ®^ (Field) ^tipt ^Rfi^© i wr *n*fffliPt ^c^fS <?®ik^^ ^rsrror ^?r ' 3 rtR c?rr 
(Row) i s|R>fi 5 c<it<rf>ilR(.<p < 5 «il <rw (Record) i Ru>^ ^I'Glc^^rfS <p^l ^Iw - 



■35fw 




wr 


•'H^/srf^Tf 








M 




'a|| < ^ e 1 »<I(.«1<P 


8o 


M 


VS 




V(t 


F 



<4*Tk*T *pR<p, -TPr, ^TPT, C^f®X^tf*lwHR i ^G^vbfiSlwG'srci R 8 *^ (Field) i 

^[R, i, "*TkW, ^ 4^X M 4^k^ K®T ^TgttT ^lRfi5 (RW I t£*T?R fipfPfta \!9|'i>k<i(.'sr 

stS* R 8 * 1 ^ ofi? (R<pys i *i^c®il «<!>& vto |T j 1 c<i '©t (Database) i 

^|t>lc<qvsrt.<P <lk®1l*l ^®tv5R ^Tt ^TR I '®^ll f^pT ^f^TK ^y RNT RR I ^ll 

^r rmt vovij <r <.<pkil ^pr rr i ^U 'skBKR R'gR ^U <RtR wt rr, 

^Hwii'efllii ^u (wr <W3RT rr i ^u wrsrt crff <r c^?rr rrr cr <3*kR ^rt w rr, 

Rc'Hl'iT foR rrT RR, ajR'© riwiK ^1 RR i (RRR- 4 <pI 15 valuk^c^rs ^Rk<jj c<pk*il 4«TRR 

r|*iwi Rfesi srr ^Ri rxr^R <k^ rtrt rr i ^©Ri '©i^r <rw ^ <4®tRR crR* w*PTXRrR 

RCRT < P'SSI1 •Tift, W <®R, i V RW RRSRR R*R '3R ®*ftR RXRk w- 4 ^11 (7T C^IM ' 3 T5ra‘ ^^X 

RR(5^ ’ s k 5 ^ c<i^ <p*ii i 

*HXw k H^l» 

'vtofSlMGSwi ^tW sr*ij OT CSfWtST <]C<J ’s^u ’srfe^TwS' ^T^PT 

(Microsoft Access) ^SRfgRr w^Tjn^ I ^T^PT (Access) ^c^tw fsfw '»ff%»l1^t 
Rw^M vb'I'Blwer 'aiflwetW-G Psu&z r (RDBMS=Relational Database Management System) i 
^cstK.^^ l^pr ^R^i'-rwfBr^T^iT>ix’5i^ fa i ^NT^firt ^'^xsj&^i^H <p^i ^n?r i 

t 4 H 4 |>l 'bl'BlWt'SfH RR> «| vai^tSfi 

^tw <p^iR 'srii ct" ^t^®t ^*fa 5 *r c T ^1 ^?r <pt '*i<p®i <i«il i 

cwr-ci5R«i, w, R 5 ^, wspf, Rwf^^jlR i 








)rb 



oSf^r 

47^PT ^f5|c<qc.ers] sRR ^<K.et5 ^CB^; ciJRei (Table) i c5R<n \©fR(.-qwg efR I RR>*j C**lW 2fR© 

^VIJ fiTNlSl^'olw cSRci R(xk.<i vafRwt.'sra '*W'$s WT ^?T l c5R(.°i wfBT OT c.<p|c*il ^PR 
i cgRc^ ^rtrr i (r^ji si«ii«r-i ^ g>R°t c<*iw 

W RRsR <pw RR>$j ^srtf^t^ ^iRw^R <p*i! R *i*wiK ^1 i R>$j R>n R^«j^ wj c5R®i 
k©R <^f I ^HL*\<? R^^J R(.*J <p|'Sf <P5lR (fiRsf foR <P5K.VD ^T ^<pf5 c5R(.®15] 

T[^a?f oj^j cSRcq^ *i' w 1<p t^sR ^c'© "3R I ^ <i®il ^ Rc^^KPf \s$fi5iG<i®? i 

c^m 4*iRR >il^W4 Rffcff fipPBr ^U ^tcsPfs *bfGlt4er ft©R ^rc*r <?# w vaii<t>lC44 vblElwer i 
^IRR f*W 2|R>4>|</i«l Wt>|?) '3T5p^8 vgfSlWSf *fc©R Wf c^o I 4 sq^CI’fl 

'val'Slwer (Rtf© I 

1^5-'Q C?RS^ 

t.<p|t.«ll tfl<piT> val'Glc^l'SK) ’»J«'S»< (£)^»<p ^SVfJ ^OK?, R>"\S <iR>[f^ r R > (. C ^S'S1 •»1»CJ|(.i| t'oR ^?r cn<pvs I 

tSRcw i, RPjyT ^1 1 c.®i <p , M Rpe^j Rt*n <4<pf5 c^©R i iiR> ^*IR C^tOT ^c*i<P’ju s il 

R’C 8 '^ WALU 9|Rvo *t*\ (3^5 1 ilRsffr gSRot W^TtRR 31|<P(.<1 vsns^(.«iI CS W RG<1 I 

C^m M 4 *vfo **6^ 4>tbte> RH* (Field) i dJRw* ajf>©rG 4*1 1014 CSjfc^Ml ^tte> 4^4# Rpt*\b4 
RlwMN i^lw^i u>Rg«i ^R^Rsj, 4iM, ^(.d^ ^w^fiJ RK®*^ RlwHPJ i 

^5t 

44>f& cX?Rc=i<q >i<i*i (Data) Rc»ig 4 ^rflMR'© i 'srlgOTr^t c*r c^lwl f^rRc^i<i ^TPr 

C^TSPT 'StR, ^TPT <P<1 i<q W i TT -1J<l^vs '^Ts^IhS (.vs^R wf&t i 'v&fST ^ 

2^1^^© <9 ft^‘ I 4 ^s wfDT * 9 tt^ I C^PT- 
R)R<p ^T (Text) ^stR : RjR<p u5^ wf5t 1 5Rc ! t ^kRIdd <u<i^1<i ^4T' ? TlTr i c5W5 

R 1 ^ vsS', <p^l, c^Ph - , wRiwH«i ^oJtR WT ^rt¥ i wltR °il3jc*w c^lc^l ^liRF©<p 

Rc^R-R^TR^tw, cw- ctW, Rt«K, «pT, ^JlR <p^I R?TR i 

(Number) ^fBT : ^f5R >i | Rc^i^-Rc^c^R ^s?, cw- csrffl, 

Rc^K, ^pf, W, ^JlR <pl«r <p^I ^T I (PT^fspso Number R^|t>«i ^c'© ^<\ i 

^5Ut R <p|wPi (Currency) : i 6W- -s lTprf ^iHRpv© vsf&R 'SPO' , ?pt <H«Ri (Currency) vsfSt 

<ij<i^r ^^© ^?r i ^ <u<i^© '»iriwj ^tiRf^ wr ^ i wrr, ^itrw r 

"v5f^T^f^* s T ^RRTt Rc?I'G ^I'St <p<i1 ^JR i 

f^r/^tR^r R (Date/Time) ^fBt : ^©tR^T 'Q ^i^R^© wf^R 'Spfi R*i/ N ©lR^ R c^5/G|^ 

(Date/Time) wf&r^^T <?<\l^ ^ i cvs'iJ/CI^ R*(.«^ vstR^T^Rf <?j-q^R <p<il ttR l 

c^c^l (Memo) v»|t| : w<pcvb ^RwR^© c<p|c*i! vsfST 7 R 5 t^ c<p|c*il 2RR »iwj RiRf?^ <k^ rNR W^T 
csrcsrt (Memo) wf5t ! 51^ 9 T <ij<i^R Wt ^T 1 2jc<j|w csrcR vbl'Gl b\\^ 



Tj*^t- i <pp v j5'5|^l 'PW’-cS^T 







c5>0 



'ok.'BI -iHR (Auto Number) ^sfBf * sfRfiB w<pc^ *i4k^Ri<p -rm <d<irI<5 ^tt i ^ WXT c<p|c*il 
1w^ Auto Number Prosit <ftot m^*i^ HiiKfrii'olM ^?r i wr, 4 stR^mr 

^‘^ 5 XTXC®T *R<q'©fc'© ^Rr ^R^^ <p<iHI*i XT I 

^j|/*il (Yes/No) : ^x*T Rsg; wfBi ’ojIc^ t*i*Jc«il Yes/No <u<i^J<i t>c«i i 4 ^fB|c<p 

Logical v5i^t to=t i Logical wfBT xxx %c^Y^tT fro?r xf w N xf F Rex Rc^Pf wT ^r i 
c^lc^l ^Jg^RpT " 5 l1%C*Tt 5: F R>-XT <I^Ig*iI <1 ©MJ Yes/No WtTBfTBtt^t <u<i3j<! X^XTXlX l 

irp^csfr’ttfif 

vu'IoIwcum *tm ^ wlx ©mj Rp®^ £©Rx *l4lc?j £}R>fi5 Rpc®^ wj R>§[ ftw RRR> <^c<i Rc^© xx i ^ 
Rxx*jCXf ft*®* CsJNtfi? (Fields Property) xtCX i RRfv ^^cx c^nqttT Rf^ C2fT 5 tlfBx R>R3 g^© i 

Rpg®^ v»|'5|^(.8i'l <u< 3^ XX I cB^fw\5X TOXT ^C^XeTOtl Rp\& (Field Size) 

CfitH# I 

R*^» (Field Size) : cBWS Rpg®^©*! xfx^ *tR*iK 3 ,g<i ^©T ^ Rp®^ ^iR^sr csfffllfER xRjg*i 

R^XX^CXRC^© XX I XtX^ XX'sT XfC^ I <1J<!R|<1 <p!?I ^|X S|C*||«T-1 ^^151 

<£$ gffw xt Rxp*^ xtx *|RWi TOX Iro© XFXX I CW- cB<xB fww ^R'st ceffXtfBx R'st^; XT Rxp®^ 
XtXX rcc^ fcofB x*f i ^jxxR^*l3) £)c^lw toi <p^c«i XXS" x*f xrxxtx w® XIwh i Rp®*'© 
xl^sf csff'flIBx xc*l ifrxe4x^^txc4>1wl «|\bRx^cxXTx1cxxT i 

*MW? (Format) : (XTOTT ftw ^U ^telM £p#fc XCX ^©f RRlXX X*CX fTO© XX *M«U cefWlfiJx 
xKIg<jj i Rx-'olRcXx wB ^-'©15'i cx^[ c*?tw cer-ilwi®! (General) RigxB <?*g«i RiAlRX efxPf'© 

XCX 4^fcx- i/HAooS I XX G5fr (Long Date) Prent X*XCX R®V^lRX eRPfc XCX 4^[CX- ^xit *, 
^oos i RiRj^jR c^B (Midium Date) Pwi ^nw RH/^lR'®! eprPfe’ ^ ^-^Tl^-oH i 

R^ic^i Rpc^^i ejc^N'i ^prfft GsfNtf? <pc<i Ru© ^?r i ^©w, ^tw c*M1^ sfPItw 
^R>Rlt?r R»<p®v ^R^RT'© ^NT c^© i 

^lrd5R*i jiI^v!>^5H 

(iRsft wll ct>Rc°l<l w^v^wl ^llwl?) (Ascending) ^ (Descending) fwtOT f^pv© 

i ^Rh.'© c^fB ip(.ai5i Rjf^c.\© ^<i wlD *f^l>©(.'© <\v R>fei.vs 

cBRfff R-ij^s© ^r i <spR<p w, wf, (7T c<pl(.i! R 55 ^, f^r-^otR^r, ilt»w ^©Jlf^ RjI^ov© 

^ll w Wees'll y oi<iwl5) R-iilc^i R^j^ <p<?l <jR i 

wT stt*^ l^I^c^© ^l^fB vtt'l'Blwt'srn cBR«n ZvdR* ^tw <p<iH ^ $ \sfBtl^w cBR^r 

c^ <^c^<^H5 £rorpsf%r ^ti ^^>i««cpr (Query)/^^ ttrt i (7m- 

vsr-ic.'»1|^§1<q vs'l'Blwer (TtT^ (7T C<pImI ^l^fB XI ^<1 ^©XT R>s^^l(.<i C^NT (TTO^ ‘ 5 ffl^‘ I X TW J t f '©iBlc-qcw 

^xRoTTO^^ii (TfXt ctw *ffar, RRf^ cw (7i^© * 5 iux i ^ mrixr'*fa©x 

R)I^(.\© ^ix <7 tXT cto© *ftc3" i ^pr^xtx 'Q ^fx^Rrxt^Fs voXr^cxr RR>?i 

CTO© *il«i i cBR«i ^I<pIc<i 1 ©Xl <p<il CTO© i Rc^^il^lw ^©Xl <^^l XfX i 










^l<m 

^FHS'SIww <p|w 'STCStf ^SRTvo^r ^tw I 'vafEk-qtew ^W <1=1 (.vs ’Spl's va*k 

wwrt i wfEr^Twijw •hhi^ic^ ^wf 9 ^ vsfsk^ <p^i i ^^' 3 r s nr 
wfktWS? fcoftt <p^R ^c«i<p ©tfB«i CSfllHf^vtW £fm^T "^s | 'q|«r<p|«i ^oT 'aic*i<p5l '^Sf ^C?T l 

aiRwI^UPS ^VSJ'QJ '^Rl^nr 'Q *|ft*tt^ I ^CSIC^ ^IrI(.<JJ 

l^jpr - c ff^5rr c f to ^nr i ^itosr csmot?t ^itox ^w=r ^r ^?t i 4 

vsi^k^^c^^svij^tet^Q ^*il ^ i ekfli'sri ^^|31 <?r c<pkii *w«i <u<i^|^ <p^| Trt?r i 

^I'Bk^c'sr >i^pp\o Tp^f 9 Rcstftf, u5R«i ^vojiRt ^|<p|w ^WT 9 !*? <?^\\ ^rkr i wfBk^sr ^^f^vs f^pr 

^fto* ^k cs^ I^PPfr ^p«ik *rt?r i *Hf^vs 

vbfBk^t©^ ^*k <p<;| ^?r i 



Q\ gy 



__C\ AfA *H-K 

spjf 

[Rcm ^cb^IS 9 f'5 ifl^s i 'S >5, *i* i <i<i sfpjfa' '5'as ‘ f ft's] 



CsfsjBT IwMOT i*ra# Student Information System wS'sinH '£5% <MC® ^?7T i ^wO'snjft^ 
•lyillb «,(.<! P^ v f : 



ID 


Name 


Class 


Address 


City 


Grade 


001 


Tanin 


IX 


A 


Dhaka 


A 


021 


Jarin 


IX 


B 


Comilla 


A+ 


033 


Jisan 


IX 


c 


Rangpur 


A+ 


121 


Nisha 


X 


D 


Sylhet 


A+ 


002 


Samrat 


X 


E 


Chittagong 


A+ 



4«tTW ID c^ail^vilR^- (Primary Key) «Rjt «tf.illfc> i 



i. Address ^rt- 
Byte 

*f. Record 



«f. Field 
^T. Information 



■=F. Query 
*f. Table 



«r. Select 
^r. Memo 
















































VD. ’3T^eT'^-^|^ i£]^fB' Vto|u|c<l«r <H^«1 I <pRei C*^ 5>l*il*l ^ 

<JR|^ <psc'o Rods ^iw- 

i. «^«i i£i^f5 c^R^ foR <pw 

ii. ^«jR w>Ri ^>w 

iii. f^lffbsR <pw 



Rcon c<?Hf5 ^TS<p ? 

i. 

*t. iii 

8.^(^ilW C^#? 

«t. 



<. ii 

yr. i, ii « iii 

*f. w<p^ 

^r. c 3 ^ 



«rat^, j T9<p|1s Pi'^l'® taiMw-p eru etn u|«p| Pif5 «p(.' i te*t i T 'STTtC^ Computer Based 

vaipp»i T?fp>t^ <pMt5. arc?, ispy Prc-«q(.»m 'a’stl csjltfl?' 'STCJ 'STrt#^P , lil<i’M(.<p Rcn*f firmer l^srcr 

c^car '=<i<i*ij^l« w ■'s^ut^rr 1^» ot^tt ^e®tt- ■bpjt ^©rf^r, l^afa «ttst, , sri , ®H 

^Tfsr, *fsf « TsrcpeTFr i 

*T. 5 v |(.<i|'$ <p3qjj|& <j|->'o<5l<j(.'i WH *HIC*1*I valuk^st 

’t. ^' 9 R3t^‘ 1 « , *Jlf^&f^C?r 4<pf5 »i^«il duller l 

^r. S« v»|'5|c<i«t C«l(.«p Pili> <pt s flC5 , tW?' SfT* 5 ® ^[f^lT^t®! I R(.fj«H <ps l 



^sr^at?r 



spFM'sGI* 

«IK*R ^®TT ^MK.5. <?T, s>I*H vault) '5®T ^l'6'SKJR' <4^ ^pS^UtC^ iftPl's I ^®K Wf *rt?T I 

1SH>'3SJ|S s>sl *||i| ^lt I 'SM ^J'ls'SSJkss ^TRk*IX S»P v lS'5kss ^t®F <PSlS '^fSRT 1S a 0'3SjkSS 'aiP'S^j 
'oil'ss WT ^mr I ^l^aTIJl? ^T caftsffsr ^J^st ^Te^QTltr^ s|H5i i i C2IWPI ^®T 

*q»vo*P»j[(,ei | Rt'W'R' 1 »lR> I <4 IS R(.1*f S^llStS *11*11 S>(.S ^J'S'QSjIS S^ls^ S>Nf5 S>(.S S||(/P | 

<pI*HSij|s ^*|\o sl^tss 'Sp’RT '®W >*RX. RiRRs c^twf *TT I <pf*M Suls ^ C^tC^T R>jj^ 'Slk^ Rr <?R I 
Rijjwn S'lRsil^ « ^5ig*iR®ifa csktsR ^PMSBn trsst sw<r Rui»r ^iks- *tk?r w anuiie^lii ®Ftw 
^ w lh*i s»c.s i «pFHSuIcss ^ tsPkis «lsl ^T csrt^f»r^ijT?.tl??iw i tsPkis 'alsls 

Is'jJC'os '=>iyiP<li'S(.<p o S-HP«||S(.s> i *m^?r if^To <iR^ i 1%?r C^Rtt sRcss 'Ict ^osT '8$T s>1Si I 

sftvlfw *Kk?r <*P'iSi3|m« w <*R *1*113 WTs - ^uiM i Rs$ *Rre^ w?r 

<pPhSu|s(.<p sl^tss «lsls *tel*lR R>^ '*Rf (.oik's rcsRs i 4 w*r ^Rrspstw fcsR ^sfarPksr 

fi|%s Rw-ilsPi <pP*|Su|s f^s <fl5?r i <*R 'slsk* ^*1T GSfWRfc (Programming language) i 

R>^[ CSMtRr?. wRT s>P v lSuls ishls ^k's 9 lk^ »rr l OsflaflfsR. '»|*ilii Rife's Rtipk* s^'HSolws *ilfai<p 

<pFHSuls osTWtRi 'slsks 1 ISiIu '»k , »f «l»f s>sl sis i CW- 
Sllsi* '»l*ll (Machine Language) 



Sbt>»'sM'sl '»|*j| (High Level Language) 

Sf^Rps-fwW^sl's ^pviSSln csfWtR^ 'eRl^t* sTSRT (Generation) 'S|^*||51 I ’H'lWff 

^ listens «RT c«fw *lss'sT £)®tcus «RT , oiRs>'ss *lR"llfll 'Q sjs^Jw '^t^jst i Ruts csrf*! 5 ? 
®Ufe.^'8t(. < p sfsTsr sMciis «RT <*WS. '3jk j r , sPi 5 TTR^(.s®tc. < p R'sls siwiis ^5RT Rcics Is (.soil i 

S's^lci '^'sls sfBf^r « fijerciis '»I*)IS o«ic^ i s>I*HSuks ■yli>i •^^'sl sjs«,Icss (?r1wt »ll 3 (.*IS 
^rwt?r SCSI's Is sju s)s^« ^(.s ’T^rar s|®f(.iis sslsl l 

Tflt^r 'SHt (Machine Language) 



slla<p 'is|t)ls iset seas "©W i 4 wwi s>I*HSo|s w CT 'toRIlU ct '»lsk<p^ slfis> 

'4>RI Rtits St?i'<r s>sl ^5T I R'jjt.'os S’lPMl'b 'S , 0 (^ v lP«lR) | (i) 19 ^?, '‘^TT (o) fits PR'S 

'slsls^. <pPhSu|s iRtss OTQTIt Rtn*f s.^t's ’Tk^T l ^‘psd sjs^.lss s l31 s’PMSokss s’k'srs ' 5 k 85 t 
allots «ls R(,«sfs 'sIsk'SR is ^stis ‘fils**! OT’ks 9 Tt i T 1 Is 1 ^ <pf*MSols s'k'sfs ^ C®l(.<p <p«il<p«i 

’Is'® IS R»^R ^6R fl'STJ'S 'ttl^ll, ■'5pSffS,— i£|^r (i) (o)-ii|tr IS^OS ^1 sRllR 9 P*|R|(.'® 1*’ v t^' S>(.S 

®Tk^ l is 5 ^ sl^tss *lw s Rills s’PHSulsts’ is j ®i sf^Rr fiti"! ERtPr v =('s)® 




a>8 



<ppM5iJ|« f*w 



i <h$h|R <srax fwt StBFT ^T ^ *tRm ^s*ur ^?r I ail^W* 

<u<%v x t^r stf^ffr w^i «i^iR *rjijt ^r i ejjsr •rt^iH ^rx*iif 

^1^ 'sr*iJ 'a|(. c 1<P <U*J ^T i*RX R^R 'ai^oj 1 ® ^RcR ^TBITG <1(R I 

*UlW*Mp| (Assembly Language) 

<i irsj <p ^bt c2fi$it5T t^R vq r^k ^r ^pot ^ifSc^ wj ^^x csfwpj ooR 'q r^U^s ^tw ^ 1^0 
^sr 4 j|c>i^Ri ^r 1 cw ^1 *M\Si3R(/p c^rPf'^H’ RcR-f c^rwfa 

WJ C^Pl(.«i^ ^faBT ^1^*1 1 R *f l '*)R>(. v ©, Wf iooo^oi TjI^ 9 ! ^G'o ^>s I R^, ^jlt^^Pl ^B*BT 

>mi*iR add Stt*r c^mt ^rirt wsttt w ^?r 1 add Ru^ ^pr®ghi ^ 
iooo^oi '<qfcilR ^TXc^C'© <? ft^ C*TPf <?<\w> R(.n-f W3TTT I ^ «i^<il(.^ 

<pc.^ ^TtOT 5 ^!^ (Assembler) *Tt£W ^<pR j i<p5'S*wR i ^jIgji^^iImki ^tw rgd^ ^jIg^i^Ri ^faBT RRF© 
Rg*Hg^ G^PlG*m ^Rlil ^1 ^T ^I’X'ilR ^i\(.<p(.'® ^^ii'osRv© <p^l i 

4jIg*t<iPi «WRr c^Kf GsfWPr ^R^r^t^Rr 1 <ilfai<p 'sffiBr GsfWBr c^KR" <m$ ^jIg^^Ri '»N*i c^fWN 
pRtro ^ptct 1 wx 4j1g>^Ri ^btbt 1 cw 4 iig>wRi ^Prr w R^r 

(Machine Dependent) i <Mg®t$ 4JlG>wPl ^PMSUlWH ^11 Rf%^ W 5 W3 5 ‘ l Wf 

4jIg*p<iRi ' sftT <u<i^R <p^R «r*ij <jg’<|R £(Pl*spG fc R sjG^I'sw ^?T I ^fRBT <4JtC 7 i T ^Rr^faBr C*T <ul^ 

^FHSSlw csffsftRx tog's *1Ig^*i R>R$, ^R ^srt ^P^STjIc^ ^tIg^Ri ^BrBT ^tw toc^s '5t*T 

^>1rc«i if <pFH5i5Iwh ^»RI <pw v =hI?J'Q <p^c^^?r I 

csfWlRx^ra' »i^Bt>o<i >©|q|* ^i^R<t <pinJ(.ii ^k^i^Ri 

^|f5(.il ^8^ 'SHI^‘ ^OW’SI '©W S^ill wt 1 

vSbb >^w<1 ^1^1 (High Lavel Language) 

Titfw ^T ^ ^JlW^Pl ^WOT Ril'HoWH (Low Lavel Language) ftww ^|R>R^® ^r ^ i 
^I’SW, (BASIC), Rr (C), Rr++ (C++), »|j|>I 4H (Pascal), (SfRjJK (Fortran), c^tw (Cobol) 
^JlR (WWtROT^ W (High Level Language) ^rT ^?T i ^©t?T «TSfC^ 

mhs <3 *=i 1 ^Jlc^ 1 Sw>^s(.^<i lc Pf 'Q <5l<pj wT ^?r 1 ^ffx c^m ^<pf5 

'aiR^I %(.^Rt ^t?T (,<jv»k<i ^^X (7T 'Q Rc?i ^1^ ^ltf% Sm> CSftZftR^TS «tBr ^<p^|c<i 
ifl^X <imR ^T I Sdd^ww ^RIc<p ^BT ^II'qjR^ ^Br 

^T 1 ^ 'oRlw ^RBT ^H'sRv!) (Compiler) ^T x^Rcef^ (Interpreter) 

•ilc^^i a i^p5'0?ui^ <ii<i^1?i ^1 ^?r 1 ^Icsr^, < p^ v I1^ o i1?i Rcsf^l^ <u<i3R <pw ^IB^o Cfiflsfpi 

(7T c<p|cil ^FHSUlw <;mR wt^lBr ifeF^wKi '©RR Sc®^fCTT®tT ^t^lTyTD^rr ^jCB^;— 
i. Sdd^sx.^ , ®RI?i 'ailflwu ^RR^ <u<i^ lc Hf <u<iRlfi i WT <ilfaj<p 

^l^X ^»RR cow Sdd'Asw^i ^Rc.'sr c*W^Br l 

vBbb^oMU ^rar R^ (Machine Dependent) ^T, 5»>®Wil ^RBr C^TT ccsTWTst 

^iRHj ^lR^^o*i <pw c<p|(.*il ^iR-q^o-i (71 c<plc-il ^FHSulw t>l°il(.*i! <ilii i 
vs. Sw^tm - '»ni«i ^r crt^f i 




f*m 



8. c*n*rr csfWtcsr c^rr ’sT w®f i, Hlw wt *tt?r <a^ ^fArt^r 

^“tpR < p«i$ cslWklot/p 1 J HS f WTft *Tt¥ l *WWiT, q|I»q> '»hl« frsfir C2fNk»m ^T *HI® Wt 

CT^R < pfJ c 1, Rv7?‘fN*T < P4l'S ce^R <p|3*i l 

^twcsfwm 

S»«»wg 'Whlt^p <ilfaiq> •sHI'aR's 4Rl?T ^SRT C*T CSTWR <imR <F3T <?T CSWk(.<P 4«Tf ^ 

«|Rl>ill«>l51 cafWR (Language Processor Program) i iSbb^w*! «RRT (?n*tt caffsJt^R Rnf*1 
(Statement), srfa^lT (Grammar) <n^ fS^ (Syntax) §vojlR *|fteT *t?T c^tRf 2RR ^ ^ *Tt^lT 
C^fc^T «RT esJWR 'St»*a«is cafWtlW '»hk<p *j|fai<p whlii •sti v ll'aR'© i 'Sco*®(.<i<i '»|«j|(.<p 

w s ii'»ra^> ‘Metw ^ppf R,>iiw ^ 

CgftsllilW (Translator) R>ik<f l CStWR *rat?R- 



4,w)|^cr(|<) (Compiler) 

^wfl^smr (Compiler) 

<p*"'lR e 'iR gfsfcsr '»p||?l C5NT C2ftai^C<P ^ C*R <#5 CTO*f I t4lMl «w?r^®r 

nraTjr ^ c*fc®r 4> w ll$°il4 GsfWrofifap- <a?Rtc?r «RRr ^I'sR's 1 4 c^car Sm>xo(.<w 
, ®R t¥ C®Rt CStWmw (TFtw (Source Code) ia<R. *rtfw ^Rt¥ ‘fi’fMw CStWPTC^ ^prosit 
(Object Code) <t®lT ^ i 5 Bh>*sm<i <?P*IT ’Ttfw CSfWKR ^TNw ^sttR ’R q>fw|S'i5k44 
wh iRt's ^?r c^l'E' R*ik<i csflsncsR ^tw ^?r i <p w ilVil«m *ikk«u 4T 9 lksR'o 

csffsjpr *i'®qki SfM'SR vs^l^ ol«i«il *Tt¥ ^T <p|4*p<i ^4T ^liT l 2|f«fB' CSflaflf^t. «RH 'SRT f%^ 
<p»v)|^ff,|<, i i*T4> 'skis <pHI^«il<i Prtii «i*ij 'sWs 'awqkmi q»|et <mI <i!-si Rt l 



^FMttrrnsnr ^st i*Rsfl> ^prw csrwm i csrwrsre ^ w iR*iiW5i 

5 co ■*'©(.<] <i '»Nk < p <iir3j<p ^Rt?r <ii v ll'®R's <pw ^lk<p i 'sw iii?r <p<ilo 2113*^1 ^rrrr i 

^■5|5n«|oh tfr^sfB - cstMcsRr fillets l«fl'»k < 5 <> Nt?ra s w ''si^pfr R^K <pw i 'fl < pf5 ®iR*i 

'oitfsli ‘PW ifai*?* '®NR <p«il<i < p|'st R'sK <w\ C*R ■ds^i'of ®i|^,»ifo < P(.'9 <<lfa < p 

« v il'«R'» 'Q R*(k i X'RsosfijR ia«tiR csflstitw ^ cst^ c*R ert^" efl^t laris' ia^f& ^3- 
'aiyik, 5ft v il i aR'o 'Q R^k^ < p|'sr ‘PW l (. < pk*il ®il5,(.*i tilt'll 2)<p|<i *Rrt 9 l'»(,«i ^.vIocSllJM wHIw 
C«fW -m I ^«T ' 5 R5*fPH' (R'SHR ■'R 'aiRR < 1^liispc»i ^ppf, -snHI's-si « R-qk^ ^tW a i w 1R*i I 

osilstksR c*R Rc,»u"l?r 'aiyih, m v ll'an 'Q R^k«,q ‘pN c*N" Rt ^>sf5Tt *a 2)R>«I v si<uk'® , ?tk^ 1 

'WlVlW « >1^^# 

•^1^‘^f C£rtS)I^T5(.<p ^<p^|(.<i <j|lai<p ^t^l¥ wmm <PW I *?u*\ G8fHk^ C^\m ^T C<p|c*il ®l l5,(. r i 
^Ic^, ^<p<i1(.5i sinPf^s ^?r i ^<pH5 ^<pf5 <pw 

sjl^fS <j|Iaj<p <pw C^IC^ (.<p|c«il ®1 Rc»i ^r Wf ' 3 TC^ 5 t SpfPfe ^?T 

^®T ' 3 T^'C*1 T S ^T <p(.<i R(.^> ^ I 







fob 




\ ^i^iwi *rtfl^ «ranr ^■»rt , gfw 

csfl$ltsrt^c?r^l*i«. <p|«r <M<.'s ^ «iMi<i •I'g'i <pw am\*fiw ^Ifa^ '»l*ilii ^f’ll'aR'o <pm Pit's ^ i 



<P'* v ll$«’iWi <p|«t <pw qvs ’iRx.'o | «p|«t <pw 'oitH^I^'o % *|R>(.'o I 



ceJWN «i>iI<i RI«*i *rt*f 



c^fteTN <w>^\\<\ ^fSRr <p*iR csftstfsi 




csnsjT^ wr 



^vsxp sJI<pc© ^?r i R^<*i'o|c<i Gsflsffsr wj ^^pfS C2f|$jl*ic<p 8f& 

«fW Rw wt ^?r ^ itepf sft 9 f^rr ^c?r csfisfm ^ ^ i 



qsjxt 



sImiI^m ^T ^i^^lil "“HI® l 

£R1^fS^ (Flowchart) foR <mi 
C^tw C*NT (GSfWfa *i>il <p*I) l 
(Debugging) i 

«i(.5ii'sr € i <ii <^1 



<PpMSl>|(,«m C£fl$|l*J(,<P 'OlW <PM^St Rc© I C<PlC*l1 fijCilNw ^T J 1C«IW'i<P ^Rlt/i ^*f%© 

^STTl^ I 



*f^T *J|<P, C<PlCl! R*?j]®U^ c5^r G£|^R Wl^T, ^Jc^, 'Q «ijRc<H *(1^© SIT 55 © ’5TW ^X*T 

I ^ 8o-<SttW% (WW I 4 C^t3T ^ '§£&- 

<9 tt 3 T <pwc^ ^ (.<p®i <pwc^ i j i^!*rF °i i c©^ ©mj £[c?rt^fter ^ii ^t *\\<$, wi^rM - , 

* *]Rm« VSO, HO, 8 o,fcfr,«V i 



^ <9 f ? rfr?r osMhiS 4^1 <.<i <p^c^> <p|<Rxi <p*k>© rc.^ i ^i<Ti^^R<p srwtC^T 

^©Ttf^ C^QTTRT^IT Pi^l'QJ^Aj I Pl^l'QJfSP^O^ C2|Mf^° 

WT^r (Algorithm) i 



(?r c<p|(.'il ^Tsrot <p t^% i ^Wsf- < p ff iw'Q 

^Tfr^ OSJWfsr c^n^ < p|(.'ST'Q ^1 i c.<j^«i- 'aiw^Jcoil ^fv^Ut C^lC^ ^I'sjIw 

^^IXtl^ (.<]<! <P<3C^ ^c<) i 

(Flowchart) 

sRT^Jfef clpIbltT (Flowchart) ^T l CSTtsjlc^^ 

C^H ^ ^l^l(.<i si^l^ ^c^^Tf^zr ^1<p|c<i <p<iR £j<q|^f5 ^ cspI&Icj^ ^®T SwlT i 

sl^KfSifl ^T C^rbff <p*| ^ | ^T CfFfbff ^jMIw ' 5 HaT 



- C2|M^W Rcn*f £|-qkl&(.^ V3j'®^ ^RTRT filwlw ^ ^Tf i Pi^I , ®*p*i ^q 

21hKI&(.^ '0('QS^® *1!c< 1 I ^C<l £|<q|^fBifl 9)(J\5 ^C'© ^C<1, c^*i C>1C^ 

9 1f^2RT^'f^tt^n?r I 



<pf*nsi>!<i Fw 



- elC'Sil'ST'i tWi>l<.*il<i ®t*u <.<i»i*i 9 l4itis s »< 'aiyuH *lltl c.'swPi sHKlotfi ’liws 

^4llw R<h '=iym(.*l3 ^PTW I ^Iwr ^^SFt GSfWP'TR^’ ®WT '^‘pfS S^g*) *t&5T 

^¥T I kiwi's*) ’litis CP^T^TT <mw« Dies I 

- a|<q|^TBi£| ceftsfpT FiRt-lts "^STTf SB's i sjsKioifi ifW^STTf SB's RR lif^sHklDifl fats s| oil's 

«mjMj i 

- srci^f&sr ^ w5T *rtN% ^e¥T ^1w i ^Hilepflii «i'sjM'o<p (Loop) ^ wr 
(Branches) ®iRtjs <mi Sib's i 

- ■'H R^Kwi'U rGUriS shi«IBum vars'^* <Mt's I S*rns (Data) (Remark) 

etl'sls Rt'f'f'^T t J i>5t»i‘5 Osftsffsr Rslws mi <pIwsi ^ *TT I ‘pIusr 4 stl'sls Rtn"T^t 
SlsKibWlS ' a T®'9® < PSt'S il I 

sHkf&m (.spIdId cstwicsra - fS% i 'pIc.'st?, GSJWtcsr (.<plt.il ’llss'oi <pst'a ^C=T ap?|Rr aRtefssr 
w l^o i gHi^Jbm cipiMt^si lsws> ^PmSgio imil^ssRra' ^trslw ^tirf 
csstf®?. (Coding) <rt ^?r i 

(Pseudo Code) 

CSftSffsf ^R(T 'Q S^WT '*R 5 fi> er*iR?T *Wl^ I •flt'sl (Pseudo) iffa | *R*f?T 5,Ct« 

i c2ttsjif^r?K?r ^pbt c^tw sit's at^s catwtfsK tslsiifil ^srit i caMtcsra' ‘t^r « s>l4is1i ipR *rara' l sRT 
liti-t^t ti>i>t»it‘5s i»iklsts>^R®T c,<p|« <ioi | ^ii i <£uli»|fijnt»Hi Snl^dH apTC"t ^lt<os 
^11^ *$ti TOm sHstfots 5 I^oi/oi-g <tw «Pf Rtst^ i af^o csrfsiTsr ^jli’lEM 

ftsRs ^p®t c^tw caiWR frsl^ ^sr i aitsleri '5 £=t ^^1^ ^p®t cssFb frs1% ^ i 
4 jIi»iIsi»i gs?l'® s>sls »mj <*wt6?r *Rr ‘fls’lD -at®! c^lw^t^r csrwrsr^Rti sltdlBti Rt'o < 1tra‘ i 
(Debugging) 

4^ CETtstW OST*^ fm CW *BT OSlNRvid l# ^RPWT WT ?m <FKft ~m I C2MCW 
mlU^wln *100 9.cc^ — 

IB^Ifitti <4(113 (Syntax Error) 

^t%"3^ S |>l'8 4fD (Logical Error) 

<fi3 (Execution Error) 

<ii?‘ c*r c.<p|cil 'fl'pfij <4(fT5 R uili sil<>1 «i<) ;>, <llii csfpstTsr Ti41^. <p^jI «,ii *TT i 

(Syntax Error)/Language-ii|?r grammer-^ error 

tS^lfw ^rf*rW» ^®r , 5R(. v ra' ^rt i cw- PRINT-^ wltr'lhr ^«t PRIMT : Bi^»r 
♦ps I i LET R(.n*f (.-'tJuwt.'ij uli f»?? (=) ui^.l-si »rr <pdl'a <^[5 ^MT w i LET 
■^t t»5i5c»i(.‘5^ nil (=) "% ’ItCf t<p|cil ’1#liwf^^ml^^8 i^fD R.^ilw fMT^r i 
PRINT s|Rrt^% C^»R (“ ”), WPlWWH (;) (,) <U<^ld •TT'^Tq 4fl> R»1|M 

i igJ5 ^rti*t1 ; *R' <mI *i^et i 'g®! '5l5, v f <ps<.«i$ ^lu '^rsp^wti <p|®t r<j i 



<p j il-i'S, ^apHSuld R’pl-W 







FHK©rR'o Rvs|?j *tRRRR ^T5 i fi>3?iPra ^T5 RXC*TtRR <pw csffsflR PhK '*T^tc?r <$ ^T5 wt 

*to5‘ i R4ta's?R v © ^[ffr -s i^ 5 T RsF*t®Sbi ^gf& RTst (Error Message) spHr r>cr t4RX 

RtR i 

’llRRxp ^«l5, SfRtR'® RRR 1 ®! I CRRR- ^tRT (o) RtR tRf*|R> C<Pl C«i1 &«1<P PftR ^JRI M>lG*ll 

r>rir ^rt C5^t ^c«i, ^k:<®^r R x^tir <ppvj5ui^ <p\s<p sj^ttRKr rx^htr cror cRf*r ^t ^rx ^ 



*<h R^c*^ t>«n<p ijfi* P^I^P^o igfS P/ilt-R csfWtR RrI^ < hh. v © CRRRt i IB^lPra ljfi> <pf*H5i>|<i 

^nihR lt l*ite <ks CRR |T^^7? t n’^^<pNf5'Q ji^bt R’fi l R41^R'© qfa ^<q^RtR ^1 

RtRRT ^RX^GW t^TS* <p\<\'-Pe 'gRRRtRRT I WTR^l^P^ T^RXt’RlRRR^RTS <pR>1 I 

'5j%"5fx^|'8 i0 (Logical Error) 

GSJWR fRRtt^R RRW 'R'Msf R?QRtR ^ IpT Rt ^2jWlf*f^ R*R 2Rf*f^s RCR RflF RXR r t 1 ®' TZjfBR 

<p|<u. fa l^ <R^T rc5c^ i '5%' RXR^ KfSR RstRR^CRtR RtRT ^Gfp^ttRfflT RCi^ Print Rcn-f RT RT 

W3RtR W GRWlR IMk R^TR R£®TQ CRRtRT ^®T <2fRf*fc ^CR RT I IpT iB’RW (Data) SfRtR RSRtR *|R 
>q|^|R<p\o|(.^^q <peri RT^TlT RftR I 

<3pRr (Constant) 

4JRR> RCBx ^<pHJ ^R^f^ffRtR Tit C£ff£lt£R wlwl^Rwifl*i R5 kRT ^ilRRxp rIR'rxsrH’ i cslWM CR 
’ 5 RI(.*i ^ *iNfiS 1 RR fill's RiSxRT ’llPiPxp RtR r^rc^j ihf5 fitFs-HlPl's RR | 

RIRRtRRRft CRRtRt lc t^fW |W fRRlCR CWtW RttR I RJRRtRRRft CRtfR® 

R4lfBvo (User-defined Constants) rrtrr i 

^Ir* (Variable) 

d®i^ (Variable) r«i <pf*MS'i5p CRtRtfRt^RXR^ 5 ^ *3RR ^RTRT CRRttR ^j^rIww 'stu wlttT 

RT «I'»h||3)'oIw RXWR R^Rf ^R I CfitWR R^RtR^tft RT RTRRjRRRlt S^c^jx RR>3 «WR Ir^T R^tW 
R^C^R | ^ RR^s ^oRl CSjMR RTRtR RRR CfiflRlRlR CSflRURR RTW RX^ Rt^RR I ^RtRtR RTRRjRRRlt^ 

CSftRtCRR ^Rl^rR "®RT 2RR <P<K n © RURR I 

2|^®RW ^RR 5 " CR ^®RJ RtRR R^R^R W '=«hi t^RR I RRt RtR5“, ^R^f& RSRtR CRtRRZRR "SRI ^R 5 ^ 

'RR^QTOlRfef^'^RW RCR I CRlR^tRl^^l^R ^<PRl(.R R& RRRT I ^sRtX^t ^iRRbtl^R R& i£)RX <pvs 

RtW RpP RCR CR^ WfRTRUR RR I ^ CRR3T TjR* RRR^ RJRRjR R^RT RtR ^TSflRT RtRR^ RlRR R^RlR 

^tRT iRRRS^CRtRRtR CR^Rt^T Egg Price «i)RX Egg Sold. 0t%RlR^RRRf^Rl^f|iRCR 1 ®RR CSftSftOT 
RTRRlRRRft CWWWlUw ^ FfOT ^SRI RtR RRRRtR R5RCR I RRRRt^® Rt^RR l^tftU® CSflRtR CRl^ 
I^RRRR 'Rt^RH f^RtR R^R ^R^ R^Rf gjRR*T RSR^R I 2jf®f5 t>«lC<^<!X ^R 5 1^ RtR, TSl^T ^RX RtR 

RtW I "^R^RR RtR ^RWR RTtR ^R'Rt^R^R^f RR I RRX &«1C<P<5 RtR RtR RtR *Rl^R^RRCR RtW I RRT RtR 
RtTRR^llRR^RRSRl^RR^^tRf^ST I R^PlPT® fRR^RR ^R^tTR 4R*fi> W^R CR CRt^Rf RtR 2fRtR R^RT RtR I 







o'lW'Si •TbT OT t«p|t*il ^wl®t ^R^lTT f^T OT*IT ^T?T I 'aw *i|t»w -J^t® tilt'll TJ Tv? 4 rJT ^RTf •tt I 

*ilc»< 'ai’pws TOUT ${t<t «SRT CTPf^jW’IRlCT •ff l *ilt»i t^fS ^lt®5i 'Q "pj ^lt®s ®i i| ps <u<jrI*i <p«il <ik<j i 

^flCST (."Pit'll 5f*l^ v f (.) ^5ft (,), whl (:), V'lRtVhl (;) "tT 'acullJ CP'MH "PjItsSbl CP'lPf "^Rls 
"psl <ilw *TT i aw ' a ll'®N C^H (-) "Psl *)lw l 

(Data Type) 

CStWtOT t*(*(*l i£|*q»«q> ^S|T Rmi <p|«i "pelt's t'o^R ®lhls f^pT' 5 R ,a lJ^ 5 '^lT fiwS <p|«=T "pot's ^.t® ’llt'Sl I 

c s t*ih w c^H l®*if5 tout c 5 ^ *mr ifl'SH' ^ih k®t i 1^, CTsttifr ’iRr 
'3r s iR"pp®i'0'»it"5 ioo ^r?Rijt <?Nt*mr <^^r°T ^Tt^r ' 3 Te.-s ■* pH <psI w «pR v i'5'5|« t»it»)lR ®i<i s <llt; «u<^l* <psl 
l 'qfit'ca WlJ^ 4>t *|R*iM ^st® '^W^otf^l'SitHu TSf^rr R»qt>*h t"jPit*p Rl®n 

8j*pR W|T>T 5l^ < T «U"^I?I "P'S! I I ifl*jt®lR ^f"il RtH 2|lh "P*l : 

vbiPi tsi^t am 

i. Byte 0 c«lt^225 

*. Boolean True False 

«. Interger -32.768(^32.767 

8 . Long (Long Interger) 8 -2, 1 47,483 , 648 «w 2, 1 47,483 ,647 

<t. Single (single-precision) 8 ’Htl^ wlw«( W-3.402823B38 c«rw 

floating-point) 1 .40 1 298B-45 

’Mhi^ jiIws «wj- 

1.401298B45 rtw3.402823B38 

fc. Double (double-precision) \r^H> >iIm«i shj (floating-point) 

- 1 .797693 13486232E308 am 
4.94065645 841 247E-324; 

«MN* HIW4 shj 4.9406545841247E-324 csiw 
1 .797693 1 3486232E308 

<t. Date t-^5- wl^^yjiooi^lkw «*,&*»*> 

8|f®f5 ^f3T UlVf 1^>{( R>*( smt'Hi wfSt j k,<t j pH "Pfs d®i<p CTT^fRt ' 5 T s TCT ^bfGI ^R?WC S RT ' 5 Tt s P®fr 
'il'GI R<q|<H "Put's ?<j | 

TJIt^rfsjspntF (Type Mismatch) cjpt iflERr (Overflow Error) 

o®i<p CTt^fRT *RT CT *mt*m ^5|t>[ Sl^f ^sf*^ *p^l ?,t<i *Htii t*i3, *wt*w £pil*T <pst® 5,t<) i 

C*W- t*p|t*il D'nt'Pti ' 3 TtW ^Sfltr wfBt "pah ^ 'slt'o ' 5 lf^' "5T?j»l)|^o<p t<p|t»il 'STRT sfWRt *Tt 

<ptn u>siu sptK <p<(l ^,fi \st*q slfstSIu •aH "Pol ^,t®i sii^R *p^t<i i ■^'o^k D®it<P5] ■’TW C*T *mt*m 'bll>l 




f*w 



ioo 



<p^| ^<1 *l*R\©fcv® &°ic<p^ ’SfK ft?rlw OT sj'iH ^c.<i l ^ r iJ^T 9 f *IM SpiK 

<?^l ^c*i c<plc*i1 c<p|c*il ^<^ 1*1 l^t^T R^^ulo ^[RR C^TtW^ CIpT <pw I 

csrr*itfl?, ^,(.'o‘B « C5f^5‘ 

C£fM#, <q^ ot (^WWtS 'sRc^c^ GsfWtPfeE*RT i 2f^©*fw sj(,\oj<pf5 

4itf*M^w<i \w «ur* Gsrwtflf, tc^ cm& I 

GkJHIIuT (P roperty) : csjMIfif c<p|<.il 'oweroin foPHSjMPi Rf sj^t^r^rf ^wSI5«i ^sR^ft >Q 'ailwrf 

2t^W ^c?r i (?m- iptf v =H<i(.'stS i ■^rtokM'oiw ^tr>r, ^r •rf 5 r, RTH*t*T, R\ <4 ’ 3 t^ <4r 

CSJTRlff I c<?lc*il ^c'srwfa GsTMlfSer S^c^lc^s RttR> <i)^X Rt*T *tfHR^T 

^t rut i 4m cstt 9 ^ <R$c*rt Gsftntl^? ®$«*it'© «itw rt i c^t^rr c^s" v8$«*i c*^ 

i 

^0®$ (Event) : te$&6|£r Pkp&w ^I^osH (Event-Driven) nq rf®T 

(Message) 1^#sr i c<iPi<p tror S^wjRf R>f^<p cstwtsr Rmt rrT m?sf i 

IfeqpK c<3pi<p S^c'oler R>fo<p (£ft£|tfm?R 4^t 'srfSo-i'ol ^>5 s|PiR>Sw*i RRIW 

<p|f5(.*i Sic^o I 

4^3>f& f^Rlt Rt fa'sysih C<;Rl<P Flt^f vRfti >RX|f5vs m I 4RfB"'¥W 

<pc5h ^1w <p*(.<q ^©T ^<.'©5 fwfmtfR® m i »i^sn®l« ^°ic^ C^t^T C^K (^H#f^Wllt- 
wkw 1 4 $ ^©{.5* f^fftas crft csjwtsr 

csi^ (Method) : c*r*W rcb^ 1%^jrI*t (rRrrr 4m ^©rsfK sjPiRjSs c<j’jc*il ftftrv musrdR 
^lW4lwi l^fK ^ItHl CStWsr tvoR <p^K.^%7T(7r »i»i*® ^ceri <iml^ ^^^^TR7T£((,^l'sr(.*l 
<71^5“ 1 'ow.srwi^ RRr^ i ^-t^llw i 

i ostnim ^fW ^®T C^K c^l5 c<pH ^tW ^T C®?C1 £|^|«T*i 

'oiyilw Cfiffisjlc^ <p^1 I csTtsfTsrR c<p|c*i1 c*r«itv!s*i <pRHPi5i ’ffl^fWs *TT I 

(Reserve Word) 

^ <jr $? rr ^sr w i ^ 

C<P I C«i I <P|^T C.<J^*i- ^<P Rt &®1C<P^ •Tt^t Sf^fK, ii]^5>j- ’llw^rt I <3 ' 3 T 5 P^S 

^ (Reserve Word) i c<iPk.<psi ^ ^siPpvo ir f i *f^^- 

All, As Asc/Desc, Binary, By, ByRef, By Val, CREATE, Data, Drop, Else, Empty, Error, False, For, 
Friend, Get, In, Index, Input, Into, Is, join, Len, Let, Lock, Me, Mid, New, Next, Nothing, Null On, 
Option, Optional, PatamArray, Print, Private, Property, Public, Resume, Seek, Select, Set, Static, Sten, 
String, Table, Rhen, Time, To, True, With, WithEvents. 
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C2|NI»I <P«I 

-'iW<H'»lw <pPH'5'5|(.<i <.-q»|t«il lilJtfSt^ 5 *!^ csnajtsr ’JJ <p*l<i C^*T ^>«i<pfi5 smjc^ i <4?" t'»'s<i 

C*i|^> W wkil i*i<pf5 'on=i**ii « Rsq-mh t<iPi<p ■‘55^t^ll¥ i 

'S^ralsr b-fi-/S>br/^^f5/^ooo «Mlwfi><.I»i(. i > : i3(.»i R>qpiil«i <psR «in Rcm R«»ifi5 sjc.^il'su l 

?Pr f^rw 'ai<iP^s Start MMtv HN> <ph<.®i 4^>fi> •W-^W CT*f i W CT^p" Programs- 
^ ■sfi^r ^IwivR '’^T'R ‘MM RR>sj (■‘Pl-vsR 'Q ^Jllxlwlci^ 'o|Ri*pI *fts¥r *Tt?T l (TfslK 

c«l^ Microsoft Visual Studio 6.0>Microsoft Visual Basic 6.0 <mm 

Microsoft Visual Basic 6.0 *ilw i 

f»«3Jiil®i mPi<p •to.o ^ <p<il<i 'SRT tHum •Wfe 'ai^»n«M ?RTT < 1<ll««P(.»i OsfWN^ ^ I <£W < T3fc?T 

New Project tB^wsi «Kui ^iRrsi i ts$ ts$w>iw> New/Exisiting/Recent ^RhIS 'Gjm OT*tr*JT¥ i 



^5R»u New i csit^ 

ftoR- <m c^twt eftsrt Exisiting 

^ ^tw w c^twt 

Recent w I w<i ^KI<ij st^f^T 
■*rt¥ i New ujit.<5^ ^i%fT eftstfc c*T<r 

Tft?r i isrt 'src*n Standard EXE ^ aW sjcsrt 
eiwSlis Ruui* ^^rtrr 
$rtw i c<pkil 4Tlf^tc^*t»r caftsfPr <mos '55 5 r 
^ 2)(.bt5 Rmr ^ <p<k.\s \- m ^ >srt 

Rcm C*T t<p|t»fl i£)<pfU <p|'ST «P<J(.'S 

Standard EXE ^l^i5T '^1^ ^?jpe ^ \ 
Standard EXE «rw ^sr^fRr Open 

wl'»lt»i 1 jp<p <p^(.'o ^(.<1 i 

Project-Microsoft Visual Basic [Design] 
ctr- sp^fc i Rs^jih 
catWlft?. ffTw Project Development 
Environment (PDE) w i 
mPiw^i cstwR?. S^wsi 

*r»m Rra i <?m- 4Tifltt^*f»r 
'SRuJ^R, i 

*pfRT '5IWTW Project-Format (Form) 
^rewiH i -m ’snw 4?# 

(^KT ^Tt¥ I R>iM5»lM ^ 



t lew P i o|e<: t 




New | Existing Recent 
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2? 




17 






Standard EXE 


ActiveX EXE 


ActiveX DLL 


ActiveX 

Control 


VB Application 
Wizard 






& 


& 


U 


SI 




VB Wizard 
Manager 


ActiveX 
Document Dll 


ActiveX 
Document Exe 


Addin 


Data Project 


F*5, <S 


F=n <S 


F=. <V 






_J 



Open 



Cancel 

Help 






«>f*M®GR f*W 



Form-1 i 



^rr^r i 



wf *fw 5°mw i $°i<ic$i <k*jc$, RRj^ ^caSM i 

*rtt“f Project Explorer Properties S^l £^Pfe^?r i 
4^f\5T aHiiierw Form Layout \S^c&| *tfRr wT ^ ^ vst Properties lS^w»W 

i 

Cc^TR^C^T R?^ht <psR W^TT v3$<j®I ^HTR' JllqhM'olM ^R^IK^R‘' 5 TT I^RT c<p|cil ^taSk^ra 
<psi ^ jiIcvt^tw c<p|v» 5^(.'»i *nft?r *jfei ^ i 

csffsftsr ^ ^ ^srer vot ^ stciiM'i i R»^j«ih c<iPt<p wIr File c^ c**Kr> 

Exit <w\w Pu.<*i5 <p5jc© ^<.«q i 

«PK.<M 

R»^«H mPimr Project Development Environment (PDE) ’tRwrf apffsf®- ®$wj| t3RS, 
vo|v)->|^ji^ e<p|eul aRl^jeuHu cafiafpr ^sR *puR 'stuj a|eul«t«?R i aj’JtsiT Rt?T sNCsi ^ I t/n I »«i I ^RTt 
mw ’(leu i ’leu R» 5 > Ruu Reu 4 ^RTTCT ^ I e*n I &*i I u>ul ?.eu eu’Je®!! R>^jul®i euPiu 1 Reu eu^eul 
sle'stS e«R <pue'® C’tW sleulstu ^u I 

t&iUto 

^C®1W 4Tt%^»R csflstlcsrat 44fi> C*l^<lR «ltt4 I R^JilH <rRr> i3tT <hR>«h ^ I W 
4j|fs|e<p*t i T C»w e»iyileu e^yi^e^u 'src*tT RF»s)v»| 4Rt *IR l <3j|l’|e<p , ‘t s Pr caftsfttsR' 4tW 

4?H?r C*FG*T ^ 4ltf ^’IROR >I|>I<4 t «l^ll31 <3t Rj?H «>.«( «ttw l R>®tJilM (Ttfw^^aTTR 

’RuReiS’i uleuu Reo C^^RuRi'o 'ail^Ru* OT ulufS C*Hf ulu 'oR HR CT^^R" l 

Rs^juR mPms evj^ulw File, Edit, View, Project, Format, Debug, Run, Query, Diagram, 
Tools, Add-Ins, Window < 3 ^ Help $4j|R cn*} 3 ^ uciit^ i 

e^uleuu Reo >oil^R<p ''Sf’R c*T ulufi> ueue^ i3?r HR Tj’iuR 1 5® ^oiuRfUeu 5 Standard 5®iuR u®il ^TT i 
Standard p*MR|U f^pfrstw ciruIru 4t<r | £*mih Ijsr 






yKalfcl 



3 ran 



r^inrj 



«rv T j i hvj it 









sicst'^pslw <w*pipr 

New Project wR«H ue^u CT eie^ ueue«. ^ eieuleRR eie'etSIU Reu <pN <puI 

■jtr i '©M H' 5 r i cznafN^R <mR ^srt Standard Exe elostS R(R3, 4Rr ^ 4^® ^?r i New Project 
'sR’pf u^i C**le < p Standard Exe sje'at^ Pte^is u>eu OK eul'sle^ lg»<p u j ue < u c*T S^.e , ®l ’lulu ^.iRru ^u ^1^ 
zleerB 'S^ewl 1 13 ^ fiRSf^ S^ewR Rs'jgjuH euReu> oaJWR u>uR C^ar ^ '^5leu'5. i3<t>Tl> u'ju 
'flJlR|eu>“H t'sRu j iu ) «i <p4<pI® 1 2|e®tS ^RewR e'a'su Form 1 »rtw < 34 fi> «^e , al sfiRfo ^?T i 



<pf*HSuR 



iovs 

*4$ Src ^ wtf ^rr R?r i ^ tog^<i to*r Repuh wPiw csftsjrsr rSrcto feft wf ^ i 

c<p|c*il C2f|$jk*l3 sfN^R* <pN ^HWROTRT C£i1$ll*ifS(.<p ^T’WT'^r^H <4^ WfS S Rule's 

R^tksf^sRR irR'^w^Iru^ <iR, «^<Wi r^jIR RR>n ‘•ttrar i 

<K$M R°T RtyilM WPlWR Rtf'll f^f ^ROTt (JFpft *Nt*R ^BT ^fM=T ^r <4Itf!|OT ,B H 

ceffsjk^R foR wr r?t i c*w - <5s^5 r^t, r$t, to^<i1 r^t, toI's c^i^i^, ^w-r c^M^, 

wl®nR r'ojIRt i 

cslWN RerlRti* ^Ri<pI *«w i ^’IpTl^'srtMJW c<iPk.<p 

^R> ^irc.'s* csMPr r* 5 Rw*i t^R to I RR i 

c«Pk<m i^sifS <ra^Br $*r ^ <7Pf faf 4t$M ^k*r i tp^w ^*t<r 

C£ff£lk^ riSRw*! t'sR toR ®t*ij C^iw RRf^ <P(.5l®i Pit®! 5 <pw toc*j ’ 3 ^T 9 f i T tog's "R?T l toc^ 
TOaSM 'sr*ij Rc^ csk^ (7T c<p|c*il i£i<pf5 to^'H toI <iR- 

i. RRn* 5c®i^ ■jrRR Rxp toc*i <4<pfS R>to* 'ail^Iro <pc$M toc*i^ c<ptsj ^nf^s rc<j l 

t£|v»|c<i WTR* <j'sf5 5c®i^ ^*R to I rg<i €|R>r5 ^^RR RK^r ^<pHJ to^M 

TOG*m CTOTS3 ^tlPhff RC^ I ^R^'sl ^I^ICiJ <PW ^ TOaa1«1C<P ^*1) ^lk*1 to! ^T5T 

*Wfi)«|erW *4flC«1hl ^1<PR « WJHJ *|R«>®h <M1 *JR I 

X. RRn5 5«r Rig®iS to*i tog*i*i c<pIg*iI ' 3 ^Tk*r Rp^ 'Q aajK tog«i i&jk’R’ R^R> ^<pf5 TOaaM tog*i 
A lfa's rw i 

- <4 *Hl^U© OT C^TT ^II^R>5l 4CfiH ^fm Wf ^TBT I f^Tt <PCd3lC«1H 

&RR(.<p oj'ql^n© ot c<pk*ilT5(.vo ^(.^5 In ^ikk^j >e toSIcto 

<lR<i\s»i toI <<R i c<pkil TO5k*w ^I<pR-^I^R> ' s lR<qv»*H csTMlf?®? 5^R ''ikIw'Q ^t^rt?T I 
ftsgs siW'^t ^iSc^ ^tsr Rcto wl'oRfiS (M?\ ^ c<pki! ^<?(.^S(.<p wt 1 5 <n<i^i 

c^k^> toc^i c<pic*ii ^pcSh ^rt ^^c«Tk^ ^tK toI, toI ^q toI *nrr i c^k*ii 

Pic.ci5 ^t^c®t i£rt i>rRc<p br1& ^|vooi Tj^trsTBr^r i l<p\l*{\ <pc5k«i^ 

^R-qvo-i to I ttItt i 4s>!v?r »i|3»i # c 5 ^ toI^^r <ij<irR <pw elk'll to5I®i ^IHI®5i, «ito 

Nq|r|Gi<p c4^X \okn^ 'ai^Hk'i^ R*ijh TO I ^Rr I 

- ^cfilwu ^ll<PR ^R<1VSH WR - W ^CdiHfB >J|5c>l<l ^TtRtW f|^ ^BT ^sk*T *W WiMW 

W c<pk*il rI^x.®!^ ^R - ajlS'H ^c^’SR Rcii R 5 ^ 'Q agj W toc^o rc<i l 

- ^r-vt^c^I 'ql^fvbeft^ rc«t ^]S>i ^ ^Rt Shift c^M*i c^f 

\aj^p<<|\© Arrow ^-^r toc^o rc<i c<^1c*h1 Ric®i 5 TOf TO5ic®i^ ^1<pR ^iR^^ toR ©r*ij I 

- S^wln Height ^ Width c^fll^ ' s rRr «l«leH>iC'ol rcr i <pc5SHc<p 

toR ^r*iJ Rct?<i CR c<pk*il <pM tog^ rc^- 



Pro 
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- ^ISg^ 1^<p o ^Jt^f <pg*i ^C§fW <p^G*m C^J c<p •T^pT ^lc.1 ^IHIw ^cvs %s .< i i 

C2fM#®f c$lw Top Left csTMirS^ ' 5 Tt*T *lRl^'s*i <po^ g<pIg*iI <poa5l®i ^IHIw <p^g^ ^c<i i 
<tfTO w csktf Ctrl c^aRr C5FT *rc<r Arrow ^mt<r 

tog>© ^c<i i Arrow g<pIg«iI ^? 5 f& stf^ (TFT <pg5i«i <£f^ ^SR'i? *lRtoM '* s *TI 7 r 

i <jPr 1$p5" •Tf ^sg^ stf% <lw ^^PlG^I®! ' y ^It i T <pw i 



^P^h© R 1 ^ R><p®v j£«n 

Pointer : *p<\m ^nPv]\s g<pIgHI ^G'srS Pig®i§ 'G <?<\\<\ ^j ^ 5®ifi5 <p^l ^?r i ^ $®i Ptg*j 

C^RTTf 'FRTOF^ ^rfstfr <pf smPfc ^5T I 4 ^f^T ^Tt ^JT I 

(TT g<p!g*iI ^<pf5(.vo 'Q i g<pIg*iI 5®r Pig®i§ 

g<pIg»iI <p!<j *1^111*1 <p*il ^g®i Pointer ^®i Pic«i5 ^g*i ^rtrr i 

PictureBox : g<pIg*iI ^R '^'^PFT ©t^ii Pi^dI^ <\s\ 5®i <?^\\ ^ i 



Label : wrr ^fiPrFs c^ttT ^<ic&rc$<i ^rt%w c*rc^T <tT wtc^t e[«ilerM c^ti^rr 

^JPTO cprffir a)G*il«ri «&®i 4 $®i toI i 

TextBox i csfWPr d®iI < pI®F!*i *i*ig*i (TT <u.^j c<p|c*il c®P^T 'Q ^Rjl* <p^I ttItt ct <i$ig<p 

c^^r^rr^r i ^ $g®i*i ,j iKiwj uJssils t^Ri <p<ii ^n?r i 



Frame : * ] 




i 



CommandButton : 4 i^r >fKknj <F*rt^ , £^f% ^t ^rRr 1 cw c^n?^t S^wlc>® 
OK, Open, Cancel ^©Jtf^ ^ ^fB <^vj|^ « |\oi%i 1 



CheckBox : c<p|c*il ^1 *Ft <pI^<p51 1% *TT ^sT I^RW <p^I ^?r ^1*1 c*i^ ^ltc*f ^Pvl^s ^<pf5 

<igs^ ^Njc^l 1 5^ <isif5c<p u><p <isi ^Tf ^?T l c<p|c*il u><p<isi *£^>13 «r*ij ^ 5®iH5 



OptionButton : ^ f^rr (rr c^Ihl^F© (.^N tePf ^?r c^g^Ig^ c^1w 3 (.xf^N ^rt 

^?r 1 cfifWtw ^^tiw^WT (Tlw Pig°i 5 <p^h bmj <u<i«ih <p^l ^ 1 

ComboBox : 4 c^otsrfS’ Prtt <pg^I ^r wt ^rRr 1 <pg*nI <jg^^ wH c^fS" 

^^f?1\o ^llc^ *Jl3 f^<P WT ^G®! ^<pf5 Pl^5 Sj^lRvo ^?T I ^1 Pl^S (TT g<p1g*i 1 4^fi> 

PlG®18 <P^ll ^lil I 



HScrollBar : c^nrrr x^i ^ ^®T <s, fKr p nPr c^H e\w\w 4 $*rf& 

<IJ<l^l’Sl 4W G*si>h<il*! <pg5M gvoR ^gvd 1 

VScrolIBar 1 g<pIg*iI S^g^Ig^o <ift ^g^^ ^It ^Ig<p ^©t ^Rr o*\l<$ Rg& (THt^ £ft?r[^FT ^?r ^©g<i ^ 

G^l®!^!^ <Pg 5|®1 t'cR <P^1G V © ^?T I 

Time : ^ <pg5i®i '&©% wT^rRr 1 

DriveListBox ! Rjsi ual'^G'®^ ^olPi^l <p^iI^ ^gSI^i ^ 5®iT5 <pg^ <p^i ^?r 1 
^G^h ^FHS'GIg^i ^<iP^o ^ <p?jfD eRr^Pr ^Rg^ 'olPi<p| cs^ eKTfl^Rr 

Pig®i5 <pw ^Ig^o <pN <p<q| ^TRT 1 
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DirListBox : RwSRi Rt wl^lww ^olPi^l 2fR*fR ^ i^rFS tvsR <p*il rr l 

FileList Box 1 1\5TrS1rrT willed si<^R<|\© ^olRi^l sfR*fR ^1^ ^caSH ^ j^fS <u<q^J<i <pw 

ftofRRSRTRR 1 

Shape : 4 |Rf& fiftR R*f, Wlwm, ^0, c«1WH>l«, &m PffiS, '0|1*I>®1*14 C^ SvoJlft Mr 

r>rT^r 1 

Line : RR>^ <Ms WRT 4 $«if5 rjr^J* <psI i 

Image : R^R c<p1c.*il ^hilR 'smj 4 £«iTS <p^I i 

Data : 4 Ptesr r^rcr 4R*fi> vbfGic«er *c$M Mr rsrt r|r, RT Ptar c^T vbiUiwlaf c^ \sf5T 
^RM^RSRTRtR 1 



OLE : 'SRI iRTlftk^Rt*^ c^lc^il OLE 'ai^csrcSn RIcxT Link RT Embed <p$\$ ©rj ^ 5°ifS <qj<q^R <pR| ^R l 

<K$M *14 <Ml 'Q 

crH r^cr ^caiH 3 !^ <pw rMrIr 1 <p Rr c<p1c*il <Ka31®i ^iHlw <pr1 *jI*j RTRT c^lt>- 

<5^ <P*ll RtR RT I WW \^|<]pvjvs ^pcaSM^IRR ®1<P RSRlR WRT CR^ <1**1 *jf5 <^|^<] <PW Rc(?H CR C<Pl(.*il 
^R^ft* <p|^ <p<K.VE> 

Format crr; cRcr> Lock Controls pit®ii ^c>® ^cr i 
r*rr ^fsijR^RRtR cRg<p Lock Controls Toggle [<p<p 1 

RRi ^aik»R^ 

RSRTRtR I 






C<P I 1 <pc. HV 1k r i*i? I CRRR- R S RR, ^CljM ^'©jlftr I 4 RR*© ^(.®r«5 CRRR R^oR^CRT RtRlRR RIW 

C^rfR R1W %*IR M*H5l I R>tyilM CRPlM* ^tRtR 4 R*P© CW ,p ltfE% vB$Wd RRT 

RR I ^TtR^RUSf^R ^ R^l^o t^R^J RT CfiTffltfij CRRfcR SfRPft© RR ^>I(.<P CSMlIbfer <i®i| RR I RlRl*H'© 
CfifMtfSw S^w$l CR RR 75 © ^[RC^rC^R M*t% £fR*fR <K3 wwis ^RR^tCSr ^ RtR 'Q Rsf^^s 

RtR iR^ SfRtR RSRt R®T I C^kRt ^(R^SR R^Pw RlR CSffRU^f S^cwl <3 ^RJtRT R^lRQ R^lR^Q 
gfTRl^fR'RR I 4 RR^R RX^R*^ RlRRRjCRR RWI R^RI^ - 





R^^RlR 


^r^Sr ^ RtR 


^|}| 


Combobox 


cbo 


Checkbox 


chk 


Commandbutton 


cmd 


Directorylistbox 


dir 


Image 


img 


Label 


Ibl 


Picturebox 


pic 


Resource 


res 


Textbox 


txt 


User-defined data 


typ 



(^fHtlBw ^(.vo^ ^R £R(.i3«l RlR RRR - I tflRRR ^1R^ R^RT C<p|(.*il RfRRT elc^rcS RTR^s 

^STR^Sf^R^CRR v5|Pl<p| R1W I S<$ RRT ej^vsRc.^ 9 ^R 5 !^ R^CRt R5T I vo|R<p|^ SjRfS 

SfR^R sr^Ir RTR <p kR ^lf& C^tR 'Sft^otR ^R^Sft ^olR 'RlRW CR^ft RT^ I ^TlR W ^TR^Srt R^RJR fRR> 
R^t- i 8 , RspR^StR PW’-c&R 



Pm 



io^Jj 

C*T '3i<K.'3t§ii5 Pic«n% <P< 1 | r<j Csp’llfiJ'st vS^.wIt'o OT 'o^cst&rSn wPl'vj-n^spiPfe’^r i 

PT- , o(I«'5 vSrc.'®I 

afsrt^r I ^ ^t=T ^s^t 

w «M*in> <flrasfl» ^RHRS^ ^?r «f>r i M®'Gi(.<i «5 -^ir i *r«ft?r <tfr 

2firf a N”^‘^»rl^t? ,e f ^* 1 * «rj wPiw <m»i c«r '=iiS'5 w^twi •rtw <*rsH» »^ c®i 

4Ult^ i «£rf6" *|iilti <1^ Rt sJT^?T View>Form Layout Window 15iw4 <Mt'a i S^MjIO© 4^# 
<pf*H«ij|?i nPiu(.'g<] foul SjiPf'© ^r OT*II (.*1 '^■HH ^t*T <m| 3 ’R c.*l»MUl ^,(.<1 W SjiPf's ^ I 

tees: w®r 4<r *iR^h w ^ i ’luiBn $®r fer wr pt-^b- *mi»u 

Sllw.^'l ^wcbm 'Q PsPW <?T M»lMl ^IM'as ^T*It¥ I 8 9 ra"5p^srf& 

lwqp«h (.•qPic<p l«<qM SrcoI Rpil««i3 S^col i W SrcoIs sr*fH ^>tW R>«ilPR i 

fo<ilPk. csfiafrsr c^ns" lute's ffer cult's ipr sii-wn ^«t i^csf cw ?>c?r ^rsp'ffsR <p*in i 
wPic<m c^twt t’BBwB Bi^r w <«pBl?r wl^tcsi m c^rent 3j®r ®<s 

vS^wslos «wf a t^s'^5r i 4 'Swsls a iKlc.*)j cstlatR &»ti<p|^li l®<ilFfi w*rt?r i ^ S^cal 

•'fftW ^Rps- *rt <?IT^C«T View>Immediate Windo PiwB <M0o ^spW Ctrl+G Thc*t*T ahfR <MC'a 
I 

■»1lRr®-p, RwHh 'S «iR»«pjh 'oMImBmui <u*^ls 

csflaftw t*p|c.*il ^slBt^sw'f <mI<i »t?r iii Ji»j'As vsiBi R«i ctM, RmiM, *ff, >eM r'sjIR ^tw < mI* atcirt'spT 
^c.'s *tn3T I VIST'S >fl < pI5 VafGI^ *m «i«i) c.<p|(.*il 'Jsf&M <p<il<i S|uiI«sr I ^RX j i < p p i 

ostwit^?, '»l»(l«l 'STOSt R>®yilh C.<lPl<P 4 ■3TSP’® Wt ^?T I 4 f&^c«lk<P 

VIIwm ■q«il l 

STSfR^sIw^pH MplM 5 'S *l^l(. # i?l <5)<J^I<1 <pnl i c<i * j * i — 

i. «i v ll(,‘i'G< (Mathematical Operator) 

'5l'1lw'i3<i (Relational Operator) 

«. *lf®r<*j|*l «i v llw'i3'fl (Logical Operator) 

(Mathematical Operator) 

CTW, RmiM, ’ft, '»ft ^Sjtfw ’llRI^sxp »t* v 1li(,'i<i 'SRI ct ^Rs»r 'oi’ilw'iJ'Si <n«q«,l«i wt ^ Tstw 

’HRfw «l v llw'i3< (Mathematical Operator) ^®rt^r i cw- 
+ C*Tft (Addition) : CTft'Wf5' 1 SRi ^ 'or'ilwu^i ^?r I (?TSR : S+o = *t i 
- Roift (Subtraction) : Rtirff <Ml-si <mi i cw : 8-« = i i 

* 9ft (Multiplication) : f=f <Mlfl >shj <£<\\ ^ i cw : 8*o = i 

/ wft (Division) : W*t ‘P’lR «ti) <n^ 'ai’llctiB^i <n<i 5 .l<i <p<il ^,t«i , 'oM<p«i ’ftsitr^Itir I 

C‘H r l : 8 /a = i.' 0 ©' 00 «> 00 ' 0 «® 

/ ^ (Interger Division) : tsrj ^ ^ttcfB^r W ^RJt W 'sRw ^ ^Rs|Jt ’ttQTlt 











^Jt5T I <R*R : 8/a =i I 

Mod aFtPR" (Modulus) alR^RR^RaFtC'R <psR ®tu <4tR , 1l«i5s *q»-g| r<j i 

(?m : 8 Mod a=i I 



Rw*HH 'aP'llMt* (Relational Operator) 

->i>i<eriv 3 )<ti $*rpfK?R ^rr rr wPiw Rf R*ttR 5 <r <wi<i w ^?r i 

Rw^HM ''sMImG* (Relational Operator) i C*R»T- 





%w*ir 


< 


■^©3' (Less than) 


> 


^g?r (Greater than) 


= 


rsiR (Equal to) 


0 


'a|»l»lH (Not equal) 


<= 


Rf^RR (Less than or equal to) 


>= 


^S^RlRsjR (Greater than or equal to) 



, ai’1lc.nu<i»j[c,«il ijfD R<iwi<i 'srwi 'g s n*il <p*iR ®R j i'®j (True) RflsRft (False) <p=iI^p°i 9 t1'8?il<i wwj i *iR? < pjI®i 
'apUMU* «psl ifssgiiih 

And Operator 
Not Operator 
Or Operator 
Xor Operator 



(fT^t^t's util's *jt *nn.*ra *iRrol«i wPics* <i)<i%'o ^ti | PPR - 

Eqv Operator 
Imp Operator 



<RR ^|J sj^cf <rjR tsrT <nt '®«IT affotll'MC'R 

<psln 'SRI R>«gj{ih <.*qPu.<p R>§: t'i’dp 'odSu’jt RS.'aq^' Roi-IHPi ?u.<ic^ I ffitfHRpR 'SIWJ sRR 
Rts^'lR ‘SR’?. i£R>fi> aiRilveas i RRtRT (.<iPic<p<i trT^t f^E*f*fRPr <p|«T<pti 

3RT RR l 1^w*l "3RR R^F (InputBox) ^ <f>ltf<M R3R W 

(MSBox) TFt^*FT (£|<re, (MSgBox) aJPlRs&sl •sK.tlt^ I 



InputBox Rlt^R : <U<Rt<FinfR <RR (FFttR RRlT RSRR R^ 4 t RTC»R WS R?lT ^?T I 
Rt?*l r ir5 '3 < pf5 RR®T*t <ir apHt *pm '*Rt ®iRI<H's iflt '©lii'i’l '3RR ’ 5 TRX ia«pf5 apRS' (Prompt), iq<pfi» 
OK^fl^wMvi, Cancel R?rtR C 3 P®R ^ <iR# <15 $5 m «ltR 1 4 ^ 1'3 Rl^apt^Rh^F# 

^<1151 <«R valw*! •K.'Siti *IRI 4 Rli> Help wl'oR aptPfe'^Po *TtR 1 a® *p|«? , |(.*m Pwc.B'Si ^=i- 



InputBox (Prompt[, title] [.default] [,xpos] [spos] [.helpfile, context]) 

ySsi'S <h. , $i altidwf^lfi rs|x aRR r?tR *R RR5RR|^1 <iR OK rstIr t<il'®l(.»i 12 >< p w RT Enter 
<pw '*(.<1 InputBox aju'a rs|t R<.?|«H <pw <p°i I «p®i aptR RR 1 RR <iR RR^RRl^t Cancel 







*otr 



'sw ^i^or»t ^*ifi! *nft i 

MsgBox TFtx*PT : <u<i^J^!5k C^lW w»l(.«il ^U Wft ^rT 5 ^ ’*Fts x t*T <Ij<i^I^ <?q\ ^?T i t^^xs’Rfr 

*mi*m ^r^nSte^fijiiH <mi i 

^TRT <pNf5^ MsgBox *p*v©|* 3ltW 1 S<$ '*i 5 R*1oi3 Pi*i(5si| ^t- 

MsgBox (Message, Button, title, helpfile, context) 



MsgBox filRW- 





■SJK 




vbOkonly 


0 


^OKc^MsrsMiT^ra- 1 


vbOkCancel 


1 


OK ^Cancel i 


vbAbortRetrylgnore 


2 


Abort, Retry i£R?, Ignore c4Msrtj5; 


vbYesNo Cance 


13 


Yes. No 8114*1 4>W i 


vbYesNo 


4 


Yes. No cwiwsMjrw i 


vbRetry Cancel 


5 


Retry ^ Cancel t«j|vo|i|<^ «Mhw i 


vbCritical 


16 


Critical Message ^r|^sirgfTf><m "^- 1 


vbQuestion 


32 


Warning Query 'o|1$<m spi’fa 4*5^ I 


vbExclamation 


48 


Warning Message i 


vblnformation 


64 


Information Message st 1 ^ 4R3T i 




f*m 






(Array) 

-'aulw &<*]<? (variable); R>^> RcH^ ^®T ^'C'® ^^ 5 , *ilc^ 'aic«i < p wf&f >i^' s H‘ 

<w\ ri?t c*Fii(.«i rw^t fim *iic^ i 3^rt<sr ^sfsr rx^f^t <?<\ \ >rr?r i 

(^mt^^fSBT iSRTRN 'Q wf^t^f C^WT R?J I 'aijlwi (RWH Pl«ic5$| R^f^f : 

Dim Array_name (range) As Datatype 

^jiw *\\w<\ c^r^iTc 5 ? 1*r^s ^?r i o^t.^ 

^?r i c^@? t^mbr i array’^r^lc*^ *i?r ()-^**q«TR ' 5 rc s tr 

range-t^^RT Rs^UT f^t^f : WT ^ c*r c<p|c«il array- W 3 I -xjvoai element s||<K«q i 



?FtX"tR (Function) 

Rj'sy^M c^Pi<p c^tw ^^fg- ^x*f rt sj^ 

R^pT'STRRt <p«n|<p«i sRR <pw 1 Aqr() <£\^f> lwqy«i|«n wPi<p '*ptX*R 1 c<p 1 oi! *wN<p 

c<i<i <p<i 1 <j 4 ^'*j 5 Tv*R <\wo}<\ ^T^?T i'*FlX*PT (R'srtR Return Value <qcil ^<j 1 

Rxqpiih c<iPi(.<p RR^ *p®iI*p°i *ttwiW ww nww 1 R>qp*il«i wPiw> ^RfK 

^®t '*ptx*Pr 1 ^ ^Fiv*Hw 9 m 'sr&w Rg^hRi Rg<j * 5 jrt : ^Ic^ilo^l <m 1 

^csic^ 1 R(ai <K?i<ri 5 *J^^'*Ffx*R Rc*j wIc^lcRf <^1 ^®T~ 

ValQ *pK*R : R 5 g<p ^tN^s <?<\\<\ 'Sri TPftjlR <u<i 3 R wt ^?r 1 <£r^ TFtx^ic^ra’ Pi«ic 5 si ^®t 
V al (string) 1 

Date : ^wih ^stfifaT etHI* 'SRI ^^FtX*W WT^?T 1 PrcSsi ^®Tt Date 1 

TimeQ TflXflR : AM/PM <m^(£ ^wih »r*i «rHR wj 4 ^’*FtX? t Pr <w\ PpitSsi 

^°T : Time() 1 

Now <pk*R : <q\oa<R < 4 ^ AM/PM <wwc5 -qwiH ' 3 T S RT 'stNbi 'SRJ ^^*PT Wt^T I ^ 
TFlX 1 *!^ Piic 5 si| ^ Now () i 

Day () ^P(X“R : c<^!c*it ^^llt <p^il<i 'SRI ^ ^t^PT WT ^?T i ' ? Ftv* 1 c r i<i 

Rhcl> 3 | ^ Day (Time) i 

Month() TPl^Pt : C^RT ^tf^T C$UF TrtOTT OTT ^TBT W ^ ^FlW <li<I^H Wt ^T I ^ 
TFlX»lW^ PiHCJS^I ^«1 Month (Date) i 

Year() TPlx*Pr : c^lwi '©ifiN’ Rv^TT (R^ <p^I^ ^sri <p ^1 ^?T i Pi«ic 5 sq 

Year(Date) 




’ft^nr^mr 



i 



1 %^ ^-sk ^stw ?ir ^Mi'al^iw ^3jw >ikl(:*ij ^ir >« *RH?ra' w 

Rt-ta'olw ‘P^To c'sR Pit's ^ l <P^[B c'sR «p?i(.'s ^ R(«t| (2fWlt^(.ii5i »RI •w^l<i «pw l 






iio 



csflaflfttjrasr '»I*HC4 « 4?IT 44 I CT44 *llRl4 «|4T (Machine Language), ait»nfR V5|4f 

(Assembly Language) Sbb>sM<l «I4T (High Level Language) i *ilfai4 4CB4 4p’1v3'i>kslsl 
<illa<p '5|4T I'^fB'^tar'^f^tt^; (o) are^i£i4(i) I’J^sflaiai '^f&^IrBr Jiklw R^ilwi ^Rx,^ 4TT 
44 ■slR'llR " i f4f4 I 4pHSi5|s! aR ■q&'ilR <f4f4 4t®t ■«HI C.4IWI C4S4f R<.>r*f 44B4 «ftt4 4T i 

14^mRiIR , 1«iF»(.'o Ji<psn <p|csra Pu.^’f C4S4T <pTS«i ^TffllsT i ^ 44 4T 4^414 4*4 Rvjpr 

*|R»!H '^R^lJt <R*ilR trie's '5iX v T <p<ii's sksil«t*i ^ i <pk®t'5. gsmpt £$R 44f 4f osflsfti^Rr j iklc.<u 4tw 
®t*ij silfa'p <u<!4lsi 4sil 4SJ *Tf i 

4lf&4 4l4t4 C2MI4 'ftsR « R^lWcsl WHt 4lfi3«l 'a^H 44T auk’raRr 4l4t (Assembly Language) 
<psil ^ 1 4jtt5T#r«W?r ^ <ia Rwi'oi i ’artfps, arc44 *i<k.*i<i 4 FH SDicsisi 4*4 arc 44 

fl < P a i 4Tn?T5^r '4sl l ll ^J*34l4 4sil 44 l <44 4f*M®GksiS! aijk'UfR , o|*il '=1*4 4f*H'5l5ksisi ewj &I®iIc*hI 414 *4 I 
4Jk»UfR 41414 i£) %n^5t 4lfi5c.il '0^1?' 44T ^B4 *i>Msl 'olubiwl 4£E4 <73^4 (BASIC) *lJ|»i4H 
(Pascal), wl«3H (Fortran), C4t44 (Cobol) %®jtfw l tebt>*®Msi «|4| »isil»iR ^<ik4 *tk44t I 

4R ^B& *stsisi \»|^|c<|a *ilfsi4 4|4t4 4 < 1 l , «R's 4414 4 w 1l$«1lsi (Compiler) 

(Interpreter) ^|>I 4 »i4i5'3i|j|sl <U<4R <Ml 44 I 

csttsiTsr •*ic>*ii <pni<i C4s?mr 4*u R^i 1 ®®*! foR Pit's 44 i 

Pi^lw^ait^ C8fWtfSrsi?i4 «hls! tfljh’IIsWai (Algorithm) 4®lT 44 I a)j|®HRi»i 4T 
qp’M^w.si f&aj^lC4 sHIrTmi 4T ciHbllj (Flowchart) 44T 44 i aRtf^s 41 cjMbl'C’ 4 £B 4 caMkW 1%% i 
sRPSfSar 4f tiPlolwsi R*(«t4 4f*M$iS|si C2fl$rtftkj?i4 41414 ^ll'aR's 44k4 C4IR?. (Coding) 4®ff 44 l 
C&U±||V ?id*iI *3 ^(.v»| CT 5 !®' i^'^fg' *Wf^ i (Pseudo) iffa> lt f3f i ^t«| ' ar i<.*n-si ^oc^. W 

4t ^ ' 5 IW TO l clears ■gust C4t^ •qeit.'® csflanf^t, wWItil ^ *lt i C3Nk»i<i *W « 

^l«fhR *rtR‘ ^r??|j4 Rt.n*f 4t i^^Bcsjc^r C4tw 4®n ^?r i csftsji^r ^ 

iflj|«r»lRi»i IVOR’S! vark«t -^c®t C4tv& 4t csflafTbr baR - ^sr i sjcsilsti a)4lR4 ^P5t C4t^ 
^*R 4?T ^?T i 'srWPllRt '’Tsrar ®fiJ»i|v5-«r < P<.« 1 C® 1 <! Wf C4WR (John Kemeny) Uiii^ 

^5et (Thomas Kurtz) ^«i wPt<p CsffsilR?. ^PFS'QUTR tvsR <pw*i i ■>i'sii iHc^si ^fRfkflRt • j i»is! C^c<p 
■srRcart ^P^iBlSlsl ^*l|HH4l31 «|R>^H'iC,*1l ^irw 4P v l i S'G|W^ TSRI wR| 4C.4^ CStWtRtJiRT «jf^ 
(Standard) R>fk< aRT 4C^ l «jk»lR4H •Ul B H11 >Cll4'l^>l ^PSfBSB (ifl^tflvsrR) iJs^f ^rk«T 
t.*qf5|(.<psi RR»j) (Uniformity) vaiHlsi '5y»s(,*lJ (,^Ri(.<p<i s|(.s!l®t^1ii 'OK.’bJt'il filR'o^'o <?w i 

iS.S>i ?ltOT R'NJPS 41^* Rsf|4| C4PM1R Vl^C4l>14l5 4C?fkim (4^4 ^|®t|s!St|4 4^ I 

Repilh t<|p|(.<p<! 'Olblaitisi 4C^T CfifWlRtJira' 'stfD<n'o| 'ait'i'P 4OT 44 I i£I4 'SfplJW ^Rc<lC*f, V5P4 

■spnsr ai4t va(t14 45f C4tw RpsR; CSMPT 45t I R'gjSlh wRl(.<P<l si (.tit?, i£r4fi> 1 tl% ,, n^t 

Integrated Development Environment i aif& ajapl a)4f5 »i4flrt >?|^'o csffsJlRi < lRc4*r ’ll 4R >1^ 
'Q H?5 Rt®t Rt«t Bait's «rk^ | CT (.4k*ll <^111^4*14 CSJWR tvsR <p?il <)|ii | 




f*ro 









S». 



, 2ffr»t « 




i. j i»i' , ijl R^RH 's RtcM 

ii. sRU>IB<fl fcaft 

iii. RxilFlK'ec^ll^, 



RtlMl CfHlt j iI3n>? 

i *f. i 'Q iii 

*T. ii 'Q iii 'sr. i, ii «e iii 



[Rod?! 'a(^tw^tf5 $.-8 •T’^iT 2tC5f?T'SRr 2ICTW ] 

°iIrc^R £)t®tS->i|<r ^Isr Rj'syiil 0 ! c.<iPi < p-> 3 <p<u.'s <j°n I 



5,1^1 &°i<p c.*)l*HR C4H < P s il’® <ij<i^R <P5iw — 

^r. Print *f. MsgBox 

»r. cmd yr. dim 



o. ^1*15) <j|»k*iR 'st*u CTsR^wtin 'aidin'*? ^j<irR to I '0,R<il«r«i*p— 

4'< v iiVir «r. ^Rcsf^R 

*t. RW'R'HR ^T. 



8. mR|{.«> ffNtC8lWI»IW H*1l^r- 

w. cwfctm *t. ^Ri^tc^tw 

*t. SteRwi'b yr. 




Rt^*! 

*f. Btifl <l«Hl ‘Pier ^*RT^R I 



*f. J+$.+«+ + yf *tRlfi«r t<(M<p®i wsi toR ecu ShRS® *Kpj[<.«nl 4l'»lw 

HtR'? ^Rl TO I 

yr. <ifw|iSi3R csftsjU^rv^i shi^TB^ i 





^PMStSI-s! 

>mMI ^PHvBlsiw (pif^^r >iftw»i4PM®l5i5i) ^gfwf^^rrn^f^ <r<h <ufe*RRRf 

^Ig^p crrrt i *tr cRg<p^ (RRn'R'RpfRrRT *iIgrN*i ^P^iSSr ^Ig^ ^®t ^Ig^rkrt ^P’RS'sr i 
RifevR'alw 4 <p<p «mlG<R enj ^t^P^R i «II^o® <2fRGR^?n© 4R^f¥^Prtii$ <^f^vjvST5|c^^ <imR 
i ^PhSur 1%G?r^tw^ wT^» *ftGR i ^rigw 

RT <u<i^il<j-^rRw £|R)4)lG*i'Q ^<pfi5 ^P^iSSr Prc<j <pI^st <p^I rr* i R 5 ^ r^rF^t ^^R *iRRvo«i 
rf©rtg^ i ^Rg^rP^S^r rt ^iigrhm ^pP^S'gr <u<^r <p«ir ^rtG*f ^<pH5 ^p^iSsr rt^iir's ^f^R>GR 
<\*]vs> C^tG^T 4Rsf& <^Pv|SlJ|g<;^ CR3|H sIg^Pik rSR5 (PiPR\S) Rgr ^gi<p CRtR 5- R*tW ^g'si i 
P iPRS <u<q^R ^g^-i i oic*i<p *jI^r RT ^j^R^I?! I ^IgrHM ^pPmS'DR crR <ij<irIg^^ RjMRFSg^ 

R*GR CotG^T I R*^ R5R*R *FM©G|M4 4mR RT5G5; I C^t R||&tv© 5 ^fWT Rf Sjf^fctGR ^R^ 
4MS1GR Rg?T R*tW ^ ^jFTQ RsfpR *|rR ^Rsfi^ RspR^tiRR RROT 4pM®B|M4 RtW» RtG^ I 
<p|G«ra DlRlI^ <l|\»G^ RtG^ I ^*lR> ^|R>G v ©'S ^R^tR^ ^pRSbR <H<q^vs ^GSl RtG^ I ^<pf5 ^P^S^Ic^l R^R 
<£1<p<pn»Ig^ <p|®r <p^| "^^R^cTR si^eq N3j|#^p>j<p <i3H|f\sR ti)<p<p\»|(,«q <u<q^R <p<\\ TTtTT I g<jr*i <4<pfS R|n5R 
4R*5R RJRRjRR^lft <m^R W® *IIg4«i I R 5 ^ ^KR RHjIR' CR*T <pg4<p©ti ^j^R^pISI ^T < pIc'st 

hMIg^s ‘RtGRR l <PRH ^»PHSiSR <jvsR <lj<^R <P^I G3j<P Rf CT 55 ?, R|5R ^j^rR <P3l ^?T 'sR >g®i«ilii ^G*^ 

rsr rrgrr 'Stri i g<iPr 'st’t *i^g<R 4Rsfi> fg^StR <imR<p|5k<p crrt cr'qttir *rt ^^Ig^ 

R5*TG RTR ^GW G^GVb TTtTT I RfR ^R^fS* R*f rNR TjW fRG?T C^Tf ^?T 

'Pf*tf6‘ 1$(^R‘ c^ft ^?r ^©tG^s ^TTT w ^TtG^ ^ I R 5 ^ R»f ^f^SfR - ISItJRg^ 

g # i^ n suI < P <pg^ ^t18|5R cWR - <p^iR <pg^ ^i<q<pf5 ^pP’HS'GR C^Jg^ ^j<5rR ^g^s ^IRg^ °TN'^lPr 
^twR^m^fG^r^Rr iTBt^r^wic« >iiG^^^mRr-2i^H omul's i 

Tsmts^ Rg=T ^'BRGH'G w R^ ^5f I ^Ww’B'Q ^ *RTGSRT C^TTf^ I 

Wft1% ^1T«tPT ^g^ WT ^T ^R^^^svir^srPfRT 2f^fR <p^l^ ^I'srrs ^l*T g<p1g*i 1 ^P^SbR 

(R^TTt^^G^T l ^l^fG^ Pg^ v ^ n 0J'QS ^t^R ^<pp ^P^S^R <u<3'*4T I 

G*i'5'Qij|G < P y<$ <pp vj 5'i} R ji ^g^h G^G’ilPi^? ^'HR RG<]i>»il G^lG^ ^P^SiSIg^i^ G»i'i5'QTrR^ 1 3^2| < pR ^G^> ‘ p tlG?T I 
^) G°Tl^K ^Rrrt (R^TTt¥ 

(R^STTf^ (LAN) ^oTf ^?T I ^RR C*PR (R^QTTt^ ^<1^1 "STfC^T ^RT ^?T '©Ig^ 1 ^TrR>& ^R?IT 

OT^STTR* (WAN) -q«n| ^?T I *RT ^R, ^1 <pP ^ ^®Tf ^<ig*i RR>^ '©ciR (R^QTTR RR^TT ' 5 Rt 19 R RRT 
Rff l gfsRfWtGR ^7RR®Tr^CR G®TRK ^RrT (R^QRl¥ I ^RRURT, 'BSsfR, R5^<p ilJ'SR 1C RC^R 









<ilR <™r^rv©iG<i> ^it^ ^Rnt g^^sttr* 1 ^g^ 1 

'il^tFR 5 ' ^PHv&SIg^ki 'STdT tjR OTQTT t 0^15 c<p <i«il ^?T ' s rt s U s T (Media) | '5[t s W ^Co 
I 

v©Ig«i«i ^KMj 
* r. c^ot^^r^^nrr i 

^twrpi^ c®rro*r ^fwr c*i5'Q'?rt^ vo|g*i*i '^tki g*u c^t®rr ^r i ^<pf5 *jgsj^ ^rtc*r ^*ij ^^>[5 ^ sjc<p ^mR 
^\l<\<\ <p*i < 5 ii(.^ i v©g<i ^ cw ^ RPdv© <po^i <^«i i '*trr *rr c*r g^R vo|g*^ ^i^jG^jt 

wt ^tf% g^®R ^R^TIrr c© Hf i v©to^ ^j^lfS* RR?^ ^fl?r ^«r^*i wt ^co 

*rtEr i ^<pf5 ^ov© *110^ c*r c^r«t 0*1*5 '8iri^ ^mg*^ «t*ut v©R" ^R^tifS' c©i*rf ^®r 1 

WRR oUPio^pH >0>IHilHi ^ftSRT W ^omo^Q <frFM®5|<1 (^'QTTf¥^^1^^RI «wi« wr w 
I W^loi Wlt^Ht, 'QTTl^ut^r, cmf^ t^JlR C^oR <qj<q^vTT ^ThR> ^RfsfWt ^TTC^ 4^X WT 
voRfR Clfr'QTn^^t t*5R 0*1*5 >i^>ilR\© ^0D^ | 

C®||^H (.•itJ^Q^|c.<p^ 'ScHhBr 

^*rMRr <? jsm\*$w 4FHvBi5w>i^t^i ^r^wo ^ r Rhjiw« ^frnrrr 1 ^©tt 

' 3 rRRH v olo<i (7 (^q<jIc<iR ^rx^t^r v5tiRpg5<pi>r RttIr ^rf%f^o <p<\\ ^?r 1 c«tW«t ^R*jI c*t^q^Io<iR shr 

wi# >t^t ^) ?t^t, *0 Rx *r) ^srt ' 3 Tv 9 f^*r, ^r) ^rw-ewwt ^x*tH «) 

c#q<j|<p^ ^r5«t ^hSsr vq >»ii3iij wiRr <4^# ^pt vsfsr wt^r *nn^ ^1x5^ 
SllW I vSl^^U^ ^RjO^ (7T C<Plo*il ^pHv&SR ^*ij (TT C<P I C«i I ^Rvj^lOfl W|^T ^RC© ^ffR’ | 

\5l^r b®1l l>0®1^1 1 volt cefRvo ^fBt sKtfl^o 

' 3 T 5 TTT 2|(,voj<p wf5T ^51*^1 <P0t1 OT^T I 

W ^R^vsGIc^ So^ro^U wfST CSf^T ^g<jg^ 
(Tit ^f^f^Rt wf^t St^t I ^ ^^(.*i^ ^Tv?tteT 
2)0voj4(13 ^Rvj^l^/Rj'olt 3 ! wf5t <1|0>1^ 

Tf^S5| '3^W I <p|c«?t C^tC-Tf ^P^S^I^/RjVOlt^l 

t^r 9m (s$m tow ^i<^iRv®r ^rt^o ^?r i 

*1^*1 Rjvolt^i ^sf5t ^Ig^i^ '^C s5 t 

<^g<i c«t5‘ n q<ji<p^ wt ^ri?r i c^tinT g<pt 3R <pR v iS , 5i<i *rr i ^tcsrt 

RX (TTOvQTTfOW ' 3 Ts 9 f^*T ^Gt^ ^8 |<pR I ^ ^<iG«i<i (Tf^vQTll^ <ppv|5i3|^ \©t^ ^ Rg<P<^ Tgfl> 

^F , d3 , 5|o^^ ^ItG^ i c^to*Tt <pf*Hv3'5|^ c^lR^wl^^TXWo ^I^Ig^ ^ <pR*d5i3|<i 

^iWof ^Rvj^iG^ igpG'o ^rtw l 2f0voR# <pRvj5l3|<, *[ft^c[<j\o TgfST ‘^ffW ^0^ (TfC^T I W|l5T ^ ^oR* 





<?P v iS'5|<i Pw-w 





PW 



D8 



csjf^o ^csr ^Rj*n?r ^F^Sbim ntt^r 

CW I ^1c<J sJW* ^PmSISIs fiW «tT ^IW GSjfw wfBt ^Ww 
^ItW |1?K altera CT6>Q?iWf R«iaiH^l31 C^r c<p*5]<j 
<ppvj 5^)51 c^J^ ^PHvSbln sJTW *TT i <pIwr sj (.v©j < pH5 

^pvj^'Gl^c^ ‘vsfijT (Wf, 5W £jcsil©t*ik 'omjHj <^l(.'sr<q ©r«ii 
^vo ^ i ^ (?^m^ ^g^bt c<Hc*ii ^P^S'dh tbiist 
C 2W ^T 5W WW ^C®T 4 CTjW|¥ ^T I 4^fv5t 
^P^tSSi* c^rffl ^u.>® wi waB^^'Wfc=Tt'®fii ^<.>0 ^ i 

^^R<r^r c^r ^ <\v? ^ ^ir ^5j^?r i 




^5Rr R^iR - <*Rsf& 0<Mi|il PlWWft C^ ^FM'S'BkaW Rff»T «MJHJ r?^ 

®iic<p i 4 ■’R’ttera' Ri^aai^*® <pf*HS^hj[(.«ii ’R^iwa ’ 5 rc s rr •'laMR 
^rcw ^ ^rnm-srprFT ^rnsr Rt i ffiwwft 

^PHwJla RT (.5,1 ■nJ «ppH'S'5|<.aa »il*u<.»i <pt*H»'5la '=i*ij a>f*H'S'3|«!a 
Rt«t ^sfBT Rt RSJW ^srlRtR-apfR' RCR RKR*' l CRP& 4l*M®i3|« 
m^^im wort ^PrS'cimd rot « vsf&r WRR-sfRHRR 
RSOTR *qm RSCR IW W« « v&fBt WRR-SRtOTr RtW PRWT 
RCR I *SlR R^OTT (RS'SUHR* CRt^ 4>P*1vSUlM WJf (RRT PtCR 

C’tfBt c.i'5'Sal*? > aio®i 5.ca i fa'gs (.•iu'aala»'§« c^tOT" ^<pf5 Rf 

i£I<p|R^s <ppvj5i3|ca rrrjT OT*rr Ptc*i t'i^'Salta j a a^let 1 J5( r^rjI^i® 

WF'IRRTW RJk'® 5a Rt i 

’'Hr-SKWr^#? 

■HMT-3*TMt ' 3 Ts 9 t^T ^ 1^10=1 '3T\ 9 ii(.*i<K ^i^^ilRvo i ^ 

^pvjS'Sl^^ ’3TC35f ^s* sJIg<p i 
<ppvfS^|^<q 'q|<;|<i ^tt?T <?pvf5^|<q ^ 

^P^Ulwm R**ilw i (fim >^>S1« 

^P^SUw >wl*iR 'iff c^t?r ^PHSlsw ^t ^PMS'Giwn ^roast 

< 1^ 5 ®R' R?,^® '5R ? li(.*ia C i Ti>'3ak < p sjPsfS ‘pP’IvS^la 9 lla'Hla < P'»l(.a 
R^srt^ l 4 C^HRt <?p#?r RiiaH<>l3) 4>I*H®T3|U 

^r C^ <f‘P v t®GH «rtc^ RT I (R5^?rR^ efusi^ ^PHS'Gla 
c^RT a>H©i5lMa ^«t >ial>iR ^rsjw « ^tR'- 

sl'iH <MC'» ^Ica i i£) *ia<.*ia (R^'Qal < p^® <pP v lSl5la’l,(. i! ila 'siwr 
’llaHR'PRtoaMta 5 Pis^^=T ^RjRvs <pal 5a 1 




M W55 aik'® ^?r i«ri 



w 







Pm 



V><t 



(?f^0^l(.<p sk^^fi* ft^^[R<r ^^x R>^ ^R<t hc<jc^ i 4 w c*r c^k^l ^<pP 

*JM ’ 3 Tv 9 tfe^' C^T^gttR^ c<Plc*i1 c<p!c*h 1 sk^l'sRR ^k«ra W«^I ^Xs ^o *Um i <?(a\<? 

2}<pR ^!X?i&t*m ' 3 T 5 PTOT ^(.*i<P ' 5 T 5 T5T '^IX^ ' y TX*tfcR C*ii>'Qij| < P 'foR <P^I I f%X, ^ R ^^X 
(?^Tn^Wror ’lIS'o i£]<pf5 >ix<l^ w'5'S?rR» tvofil ^C'© | 

c°iR>l«T ^rs^f cxl^ ^P^Sl3R/>i1\»k*R ' 3 TC ay f 'omjHj ^P^3£R/6silw : 5*t«T <*Rx1sp>R, t^iwer 

t^v»1^r \q N3|*ijHj wtfw ^(RPt ^It 9 !^ M ’IWW CTt ^1%fTTt®T <wR«i ^t '©R <qmR Wf W 

^TtW I IftX ^TX’t&'T, ^R^R ^fX<^ ' 3 T\ 9 t& 7 T X^ilR ' 3 Tv 9 li>(.^ OT^ilk^G ^iTcR <4^X R^lM'S PlPf 

rr^r rrt rr i 4 *rtctr c^tti^ f^f^r IVhm* vaifcfe© rrt rr rktf i o&rwi^i 

^RC 9 ) I writes fcsR ^JNciI R^®T ^J<l^ C^lRM ^Iwt CTjXRR* RRfe I ^ (?f^Q^k<P W|l5T 
jJHPHwi ®f*iJ m-4f%RPT <pjR*i <ij<i^R ^1 RR I ^P^lSiSR iflRX <I2 j|R ' 3 TC t95 t 

rxw wr w <k$MR Rtw fe*R *r*?r RRfw Rif^fr PPf’fr ffc*r rr i 

2)(.vsj<p <K.aj*i ^rcmSlPi^R iR<p 4^# wtRR i j3iPi>®r <pjH<.«i*i *jRj(.*j wf^t 

^*RX ^TPt^ ^fST £Rsf i ^iRt-iG crf&Qj rk¥ RR>?| wMlFR ^P’HS'SR tiRX <JsilPr -qj-q^R 
TfT?T I ^RmuS* ^C^lx ^RX3 R|fT RR^© ^llR<F (aT^TTR^ *tRf© RR'SpT Pitwj-i*R (I^R 
wRwtt i 4 &5m\4 PiPr RmtISw <j>Pm®isr rt wRhcbk ^P*i©gr t^rtPr 

*lkRhh ^P^SSR <qi<q^1<q ^1 TTtTT l 



1^*1(510*1^ ^<pf5 'Q c # i'5'S%il^ r c®i 1 <p 1 13 <p i 

c^»r^#nr <iR^rr i 



(XifS - 



<?n^K (?^siii(.<^ «jtiii®t^ti ^i^o?ijnr « 



'sjW c^iMlwht'^rtP^"^r i ^ <p|'E5rlU ^ ^Tk?r i ^\w<\ >iKI^3 ^ 

(Trprtwpr ^rm ^ w w <ij<i^i<i ^r c^tti¥ ^ i «>N®gim4 Pk.>g>j 
^SR dJn 1^0^ ^f& ^im ^?r i wSf ^Tfer >fxprw fw© i 

<p|\toT5c.vo 'sIwkj c^g¥T ^?r i c<p|c*il c^k-il c^3[ ^^fS" ^P-dSuiw^ ^FMSuiww 

»ini»iR fipfpr ^Rit ^po ^iiw i ^rt ' 3 triw <p^i ^sr c^'stti^ <p^i ^?r 

<ppH5i5k^5l ^T 'oi'ijHj ^aj^llvs)^ ^TXC^rPf WQ¥R ©t*iJ I '^H’Jc«ilc^s br/i^/o^ ^sR ux.^'Q C^Pf 

^I<pc^ ^ftR i slt^lB* ^P^jS'G]^ RT ^uhj <^cam ^TX^iPt ^^RsPrR'wr^r I 
(/f^GTTt^ ^Xc^hf 'QTJlR^PT w>oR ^iRpx,^© <> ftR‘ I ©hj ^]<pP (RW <1^10^1 W I 

-^P v i5'Gk^ ^<^[5 'gtitr^pt (Tr^GTrt^ ^^x ^»iiwi ^?r i ^*uPr(.<p ^P^Suiw^ ^txr^sr* 
(UPlWlWH ^XR^ (iRX CBPlWlW^I ?!XM*©M> ^PM^UlCiHI ^TeWOT^fNRvo ^W^5lSlW 
^rk^^r c5Pi wii «n^, t^-^ui^, ^f^RR^pil^r oii^ ^j|P<i ^prw c^QTrr^r i 



^PHSBlWH (?f^3¥l¥ RR^IT fij^vown W^U few 51WR" ^R^3TUR ^T f^*R SR^R" 
c^?n¥ ^^Tk^x f>k>Gvi gk?nw i T i vB^wier ^b-Aooo ^r^^mRf&x T>ic>g^ rt ^tr* >q«ot 



+T*mw;h Pm 






ltIl-iI ^rofrsrotv ^j^Jv ■‘hjlw ^jr *rf i 
cntwilt^ii flRfl H>1nlRi6h Prt-n 

* Fi WKm *\mm ctwtctw^i wh 

’ 5 Tt'^t? wfrsul^ *Ig^ wtaifl w 5 wfrMiRr ^T 

vrtlHftt Plt-JUt-^fl -ll^tu ylwit iifhvh 

wl’o ^?r i 




wfrFl^lta^r 



CHfcW^4M*MT*JH HWIVU RPH? <4*MH W4R®H tffliWltf »<I*H 

-roi ^l« i ^ 'eiriVrft t*Ht*M CT" wie*ri Hh trtw^ CT&wrf^Pfo qjc» *flw I 



'aiiftH^w™ *iv*!H ■^tflu’wmi HlE^" ^(■f »ilw w|nfi?h HlR^ *HOT I ^ wHI* 

ctw^t's *nwt vm *WCB M1W I 

fflll^® MGWllt^ffl «IW#& 

■q*nflf (rflSWII^ «HII*im UUiM *U£fll*l, 'Sflrt.'UI'SI, ®19t ^»llli> <J^»(1 4^1 <MI w 

*fw l Vl^'i «l*il6fl 4/He*W WNM *M(fcOI I WUlVUW «riOH 

®Mj ■imi'llfl j^lPlw aj.® *flcr i 

(Internet)-^ ^*|® f^esjW wi WW International Networks ?s^wr jp T t^lw 
*IW*TW l ^1T <0* #I<*(\B Rt-WPI pm JjH*^T rfBmf I LAN, MAN, WAN, ISDN 

^?*Jlf*V Ml ft I, PiC^V W fllPw *lli*(M ^T 'SICI’W'f'* ^ *10*10! WW 'BflHH-^fFT 

"tot *<|Jm i ftftff aflWfft, cwf- ^c^tnrt*T, *i|FB^jM^I*i (#M0, Pw « *lwll 
^®Trt% ^T'P'tT ®|1WI l-te**! «|U||«HjH 0®T W3T t^BwiI^ PK&1I iw^n ^|*|(H I ♦ffar 
#1*IWW fl ■’UttP'lWf. , ®rtk #1®l-+Pl&FlWH <1^1 , »IW TOT CTO5" <nwr 

^PH^Uki TO^fawtfNM ’•it*™ ^fipa ^™ls ainnw tsw *ttw*r i 

<n *m*Hh j»o-are"*rtwr i ^wftif csirtr *WR "fAU wllPra 
^iu5»ii^dn TiNipr i aw wmcm nr ^5® ^ ww 4 P*i#Sim 

, «(l*il*i-aff!l*T « wHwIctu w ^?1a *(w ^l¥ ®r 
niffi* wJ1$k.h 'ad®Wfiffc*p ■‘ttflct i *a ®^| 

^pRpr® fliFfc n»«i •iHfW v*r wsw ^iwft <afl» oi*t+ 

i >M>9 Mlw <n ^*^115 

^flc*r oifM^w ^ ^nr i ^law^w ^lar ftN 

OT *(IW^ 'SrtfcRjft ^flt «JT^T <W <*RMS*r 
<*|f'&Rfl®X *lKWfl P)^t3 »*l^ 4W I **TN 3 T J WTC t^Pl HW ifl 
«lH* ’SIW^B'ri 4^11^ fN*W 'iBH® WW I 







^rtw 5,5Rw(S* RR>$| c44144R4^14RwRw C44T R^iR^ 'swf^^ 'Q vo%' 5 t^sK 

ws 4141^ i <u<i>ii5ki ^ w*\ 441^ « ^ wn44-44i4 \ Rf^ iw?r 

4144414 Rwilfir>© 4lf%44 4^w 'G ^4R1i4R4 C414* ^41 4X43; 4>41^© 4141^; 44X f*W 

4*41^© 4141^ I 

^rm R*11®i ^©4x R34" •Tkw R^t^© ^ci5 <jI(.d^ i 144 4X144* 45 R»ilw fi>R?v© 4*4T 

^fQ 44 4^© 4141 ^li^Hfij ^4 *!1OT l ^ICV|R<H ^$4)1 1$4 £|R>4^I W C4 W Advance 

Research Projects Agency Network (ARPAnet) t>|cj[<K4 l 4fB^ <J»P v 1'S'i3|4 c-TS'Siilt^ '®r40© 41^(44 
$w ’fwr i i 0p5‘ R4*ifB £1^4^14 ^ar 4I4 *ift' 6 4>M4»« ^©r ^iwR<H4 R 1%4 41444R14 * 
R4R^m«j 4 4t«m4E44 44*4W4 ^rfs^rsT '^sr?r i 4 *mR> v©w 4 <?1^4ri4% 

4t4Xi?r '©iimtu <\Fkv C4WR4T ^4*5'G4rt4 dMc'© 44 i 

^©r^44t sjm 4135 'sir 44 5 f&4X4Rt i ^4^4 5 Ri*i4<5«i ^Rh^i c4i4* 
^ 44X ^ 4>l4C4^ '«IM<p 5| •Tl4C4 'G R^O© 444Xt44* R^R) 4U> W1t4 i 

4*3Rwu54 £)t>®i*i ^'®o^ N © v »l(.<i ^,(. cr i N Q ^R*^R*fs*K4r ^c<p^Iw ^R^fajvs >»lc4 4T l ^4^' 5 TC4I 4OT 
Scks> 4I43J4 4*4l4 R44 -<pI^* 1 I C444- RR^ 4^Rwc54 £41^414* 414^414 4W 4^ 5£© ~5l4 ^©t4 
£jc4l«T*i 44 ^4*f& Rm 4Rw 4t T3<p|«il^ i ^ R<pH RPn5 Rp eRfPT 4*C4 ^1c^R<pf4 RRr5 R*§; ejR>4>h 
C4W <2(44 454^44 I 44t^f ^©41 ^RH-£M(>i4 W4X R*^ ^sr^psfR R*j*i-^]R>*i v 8 S\$4 1 4 

R44-^R?MlM> <^R®Rc<^*I 4 £|Cl5l^ 4^Tt44 I 44F4 *ffr 4U3l<t«1 4 ^Tf >) UUCP, 2) PCP/IP (UNIX to 
UNIX Copy Program) 1 PCP/IP tot $®I4 wfc W 4*tW ^5 4*14 1 <44 4t4JCT ^flST, ^C*PT 'G sflR^ 
^TtR'44^ 44l44^54l^ T 4f4t4£f4t44 5 ^4T4 I R^ ^4R^'^t4t4 T 4^4^4^ T 44^44^ 5 4T 9 1^4J’ 3 4TC4 
C^fRff© W 44 «iR)<sp^ <wvz> 44 ^®t4 44^; Ruf*f (Command) 4tW4 '444 %£*J4 4^4^® 44 l R®R 
4J4^llH5 ^4 ^1414 44 ^Sf I PCP/IP (Transmission Control Protocol/ Internet Protocol) 

4*4 Rjc^© ^©4r 4R|Uo 4PT I3 <pHI "444*14 I ^R'Q ^1 ‘jfB £Ju5|<pc®i ^ocvJj<i ^4^^ 

£friSl4*4 4144(4 4*4^ Rf^4 C^*tE4T R4^44 4lf^4*4 C44T Rc«l ^ '^4 5 4t4 ^4*R" (Gateway) 4Rf^4 C p fG4t 
44 I vow 4J44I4<M51 c^t 4 ^TtW PCP/IP 4f Gateway- ^4 >1 4 1>lR (&m (4f 4K4T4 4^4* 4t 1 4I44R4*lft 

C4 C4MIOT14 ^W^G4Tf4 RrC4 44Sf 4*^4 CTflTPTft 44144^4 444 4T 4*4(4 fi|(,ill«H 4I44l44*l%44 
4*C4 4t4 I 4tt4 ^^RwuSu 4*R4*4 4^4^ ^^8 4K®T4 4j^4 '^Iw ^ *i I C^l W|4*T 4^o 4t I 

2J44 ^4MW1S 4^ 4I4fo 44 ^ 4X144^4 4RRss W 4tW I ^44^3 ■^BHw'G 

^Sc4T4- T5 rt^4R4*t4 RRf5 ^4T ^f^4*4 4*C4R I R 5 ^ ^4* 4W C4W 4t C4W^ ^B|4 C s TB‘ C4^ ^RT 
4*C4R44Jt^t ^4 «(h R^®R <?<\w 4^4*Z4 I ^TtwR44Tt^t tSRiwR, 4TfBR C£f44, ssRl <p^<p|wRi<, 
xIc<pR, Rl4*T, 4^444T, ^4414^41441, Rf%4 I ®f4f4, ^44f f&R^Tt ^44f 44*4^* 

r Rcro ^4X ^414 44W54* (Information Super Highway) 4tt4 ^ 4444* R»f%4* 
C4141T4CT4 414X4 ^4 ^4t^4l4 R444^ 4C4 I WT ‘ ! }f4%r 4W 45“ 4l^yR, R^RhiMil, 

414441414, 4lRRfJ4* 'G ^I4lRRfJ4* 4R>^ll, 4^444 W4, ^4* ^4R^s 4lf&4^ :5 4f44f ^TRf 

44^4144 4W 4414R 4X4^ 454^ I ^©1^ C441(/iX C4 C4*^ 41^4* 4t C4*4 ^4*R" 4*R4®514 'G c5Piwl*i 







4 wtt<r c*lw slwI'sRR ^U c<ih1l^ <pw ^'©j's j^© ^ i 

$5|«<RG f^fw vo^ <3j<3>vJT Global Information Infrastructure (GII) *tU5 

i ftCTRr ^ ^jt ^ gii-^^ ^b^ i £j<f© v iw ^rm 

R*flw eff^^o ^cb^ i Rnr 4$ VlRr Rterw Ruic* I 

'aiRsc.vgs Sjr^^TtW vSsjfl-I^Tt^Q ^'3TtW’3T I ’^^C^ | ^\m GII *m«1H i£[^ 

‘jRfll ^P«T Ruk^ I ' 3 P s TCW 'S 'G C^MPfl^W '©Icn* 'SaPT 'Q 

Ri^lc^ ^Rr <phR 'sru £fr?rtw^t?r % i9 f^ c r ^t'© *rt, ot^iic^i gii ' 3 t 5 p© ^n^It Rc?i 

4f*K?r t£)c^c^ l ^TtW c<p|(.«i] ^ ‘ s }Rffa C*N1c*l^ sJ!^<l> «Tf C^*T ' 5 T 5 TCW 

^R*rtr*T RR*u.*i c*r c^ v©i Roe?* Rc* ^hc© Gii-^^uW’ i 

Webpage, Gopher, FTP file $.'sj|R(.<p ^*5|*k.*i5 »^(,»i-i5 ^=TT ^r l 4 ^PT^s 'B^taiwn 'aiMMI ^ Ml 'll 
1S<pM tu.^(.^ i IS«pM c^(. s t^ <10=1 otsttT «jI-si 0^1*1 fD wh *hiifw sjhv i 4 j i»i j 'o IS^HIw ^isf?r *ptti 
C^tfflT ^lnwtj c%^ (Tiffs MtffFT I i£l w^s IS^HIw ^®lt ^ Uniform 

Resource Locator (URL) i 4 (X<f>Hlfl aW*! ^’■f S-BHwB *m«B MWIffa «J<^s ^r l <*RT 
^iSetlw'H Resource ®ft'S?flir *W ^4*fl *p*iI ^T l ‘Tl^M io C5£?T6 c,«qpf sjoM's <p5i<.»u> swic.^ I 

«4rt ■sum »wi>«i afbM's f%=# World Wide Web. (tra - 'Sptt http: stcBhm, c’tPFt?' ^(nffG-si 

Gopher itrex FTP ®Mj ftp l C4MH (:) !Bt4?<l i#Wa¥f^ C’W (//) 

«llt.<p i ifl-gHt-sm 'aivilij «®i ^.•wltiw'ij 13<ph| (,) B$? Prt<i R>»i'b|(.'>| R's® «11^ i sN^l '^R’T^^HfffS' 

*(H‘1«1>|31 ^PMSBUlM (TR5*RW (3M¥ CW ww., gopher. ^T ftp ‘^sltPr I H^¥ , 5r? 1, r 
(TMfffT ^ti «iiCTr ^ ^r ’iftw ^®l?r ^r f^c?r ^rr ^inr art%## c^pt »m<«i»i 
■'iRoM'il < pm ^lk<p i C^T 5 T*T — com ^T5t Commercial ^lRl^tj<p s|Fi4)|*ic.<p ^tt?r .org wf^T c<r* I c*i t 
, oi<ilRf3w<p ®t*il^,'s<p<] g|R)4»h ^T Organization ^IBT i 4 13<phl5i 'ailw<pf5 ^s*f •su.-sit.^. Tit 
^ffs (TKT ■’TRT I ^sT^T^.fB' 'WS C^tOTT CPff't?' ’tl^r I (TPR .sg f^t?T 

f^t¥ I 

<?#C^T 

c*if5(.'sri (Natizen) ■*1 < *rf5<i >f|W ^TPTW’ ' 5 Tt^pw ^Rt?^ ^Tf ^ll < ?c s i'a Pif5c«T*i * 1^*1 

^tRB^o 1 RF5c^?*h ^T ^=t c^lwl (.^c^ RR c 3 ^ 'Q ^hiRi Rc^’ 

Rqf tf^r ^if^ift ^jc«r ? «rtr^T 1 RIUter-iPic’Br *\t&\X ^inwdJ^i 

^N<pN c*if5cwPM <PTT ^CB^ I^mr ^ ciRc.'sru.n’fi i ^ (3PT 

^1 WiR>*p -ihR^ *m 1 

R^h(.*ll5 '5Rj.«|M Pit's 2)c.ul's?*i Ril 

RR '£|^ c f <p<\ w "5H ^olc^ ^<1*115 CSjtsftsr ' 3 X w t^ '«j<iR v o 

^C<3 I ^<pfi3 ^TvT^TPt R^o ^C«T ' 3 TT 5 ^R 2j(,ij|'st*l ^r ^ 'SIWI C^RfB" 



C^o ‘'tlw I 







*>Ss> 

: ^Rsfg* «v&iM RKRR ^PMfiUlu R?r 5 ^BBTPff RRtt-rr RKR i *1% RMR 
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^ft^a Rs^ TLD-kfl?r ®wk<l e l aRR I ^l®tj .uk, .us <?fPr miR .sa, .ch, 

-za, ^daRitll .au, l^pistr^pr .Sg, ^ur .in, wMR .ja, mRI *T*r ^losfRRI .ar '©iE3tri .at, 
t-wRuiR .be, 3jl*r .fr, ^s. .hk, vMttiPnsrr .my ^j|R i osksi^T^Pr-^ tw 'aikmTJ ^p^Rw 
?,!.[«. IP 1S<pHI i iS^ IP 13 «pHI ?,c.i®. liR*? < p'o<p»j[i,®il ^i»iR> ^it R>*if3 (.) IB?? ?RI R'sir vik^p i 
R^WlfB 'ailwR^I VjMldfr IANA (International Assigne Numbers Authority) Rw sjFs-^M 
af'tH *fw «Hc<P l *iNI<H'© ^k*lj|R>R<p IP I3 <pHI sJh’H <p^l ^5T l '©eg t®k a i?.*i ■TR *£R?, *TT‘Rk?Rr ^TtftT 

$-CT%T ^RtfS %*tR WS^?IJlWH skills ^?r I ^SRI ^'©Vllw afbRrs 

^kFS^tlJN'iWN 'src«rr Netscape Communicatior 'si^jvsv *1151 1 Sf»lRf¥ ' 5 T^QHrR‘ I ^'^TtW 4 
'sjtsrrcsr e-mail <ij<i?R <P'sl<i 'aik°il©*il ^1 ctw ®ilw i <<R 4 •^<pB'8iuRlB^ 

•qmlf) *WRr 'oiR'e Rt^T '®C<) 4 ^PFS^UTl<Pr^ <p^(.'o | 

^1^'5Rs^'5RFB^«jk^?^TNR ,c t R«kj’J,(.®iR 'stWlReT *«K.^ 'fl^TT (R*f c^pwPi | 4^51® ^ 
•^•‘pU'S^jRfBn '=>i»ij'©»( i£|<pIB ^R<t^?r (£RT ^ iKIwj ?vRc.*i'5^|«fc.<pnl'g -n^-si'Q ^-CT^T^RtRtTT I 

^-CSltsT^likih R«»( 

Netscape Communication fw Rj|Rll^© afRfw Rtf© ^?T- 

i. Netscape Communication , «R3«inr "STT «tlWT *T*llPUki| ^ ^tfT afstW^ ^RwU 
?,|Rra ?c<] i 

Commimicator>Messenger Mailbox RmI ^tf© i «pRt Ctrl+2 (win) RtfRf apiR 
i vs'l^w Inbox-Netscape Folder SS^wk 1 * ^llersl I W (RtfF Messenger-New 

Message Rwl <b<iw Ctrl+M (win) RtfRf aRFT <MW ^T«Rt 5«1<|W '©mPM^s New 

Msg wl'©k»< Rr> ^Rtf® i '©l?.(.®i Composition '©?(.'» I ,s t'ft?r i ^ 'S?(.«sl? ^cptT ^-CT^T 

s)^'© <p<iR i 










C^TTt-CSI^T <p*|*| R*lPlR|\© *RfW*Tt^lT 5}^cf <P*CV£> ^<J- 

Composition £f$K7T c*r ^t-^rfst (7FJ <K*K^ ^©to© To:, Cc:, Bcc:, Group:, Reply-To: 

Followup-to: R^»jt»i| i ^ (7T c.<pkil 4<pfi5 Pic«i^ <hjI ^c.®i <p 1W fiPiPfts 

^r I £pTl*T <P^R fiJwl'Bf'i ^ I CT^T- 

To: xjm £TM(.<p^ R-(.*R«i IX<pHI 1>R*r <p^c© ^?T I 

Cc: <7T 'STspv© I3 <pHI TjRof C2JW R-<tR®T ^spf *TfrfG© ¥RT I R-<tR«T 

IS^HI^WlH (,) ftc*l UlVT^TOo ^JT i Cc fw Carbon Copy^IRr I 

Bcc: OT ^i^i^ns 13<pHI < p*i(. N © ^$i C2R<p R-t*R°i *ll2>|(. v © T>RT R^ ©rHIc© T>RT 

•Tf <Ht<p <p|o<p ^|i|(.*i| ^c<j(.^ i Cc Bcc:-^ <FtW 2ff?r i Cc -w<iknn 

^t-cww sfffl^ dW'^lcm £ic©jG^ B<pHI ^Mlc'il (Tr^lG© ‘ s TtTT 

c^iiu c*m ^«g© «tirar 4<r cmr wr i Bcc:-<t© i sR*r wr B^mi^ 

va^cS* I Wf sfM^'erhu® *tT?TC<r^ <p\lw R-wRot* ^Pf *\tim i Bcc ^ot Blind 

carbon copy. 

Group: xiw ^ C^fc^tvoR <p^l c<p I c*i I sjc 5 ^ *i!^ sHM <p*iI <jR i 
Reply- to: *ic*i csRc^*i R-c*R*i fS^HI sliH <p^c© l 

Followup-to: w& *bi<i©k© ^wl'oi'W <mIs slcsiler-i ©Icn* R-(7R=T B<ph'l c®T^t^?T I 
Subject: c3WG Rct> tsrcsf&J^R *j1g© cSsR 4R>T>G3 <i slGiiler^k *gsigr i 
vw* *iRsr >q RR>^ <m*R R©j|R <ikR wt^T imp'll 0^5 *?<\w&<\ <Ftw Format 
^ Kite's wt *rt?r i *nPr ^Tt*r 3 c<jgr *rf c^fc© ^Mg'stsi , stg©t i 

<P<K.^© ^ I 

Attached: c 3 ^ <pl^c°i5i •Tt 5 ! 'S ^c'© ^?T ^TT C£|W ^TW ' 7 R*pF ^lilc© 

i ^-c^i^c^Rr ^T5s*t ^ 5 \ ^rt c^iT ^rf?r *Tf i ^©R <pR«i 

<s 1li|(.*iR ^j^jvTT | (7T CfilWk^R (7T <p^c*ju55. ^JI^<p *Tt C^T ^©t (. J i v ©k<i5, C^ft?T *JH 

C2ft$TR f5fw C3T ^pReifB <P^C© ^\m *ll , 1lc'© <s ttl^T I ^ c^lwl 

^R«i wT^r^©^ eft^^t ^(.^i«i IRcij i 

R-c^R^r ^"R^f 'Q <p<qc^f5^c^<i <pI«t ^rt "^rtw c^lc^l < p^c n © ^c®i 

File>Attach>File f^c®1^ <M(M> WRT 5«nhi Attach wl^tw H 5 ^ <^<1C© WRT Attach 
File Document 15JM Pk.°iS *f1^T^IIW <C<1 i '©|4>t®1 Enter File to Attach 

SRt.'wl "ttflTT r|Rt<i i (7T <pRenfi5 ^5^ Wt filcoler^ OT^fK (7#^^ Pic®iS ^c© 

Open c^otw ^0© I ^R°lfB Attach Files Document Ujlw* ^TW I 

^^tfw <p|R®i i 

^itiw'B wiw^rm 

^-csi^r ^"ttw ^<n<r ^tw c*N" w ^jt i ^ ts^ 

Ob^EtM Dial-Up-Netowrk-^ Connect To 'STW^t ^5T «H->1W l 

Password Connect <fBw Hh? <|><)W 4f i| '1®'i5|«l ^WWtU I 







t-cs^osm 

R)s?rR *R <H$*i C*R cRw Send Now Pic^S <p<k.^ ^c<i ^NrT R*f-CRlw CRc<p 
Ctrl+Enter (win) Rc^r^T sRR wRf 5°T Rlw Send I^<p <P5i(.'s ^c<j i ^ 

^rIgm rRjcr ^®R RPh 3 *fW &c®i <i I c<i i c<p 1 c*i 1 ^liloil ^5?T C^R^T Sent 

OTRsitR ^R*?rR R*C?T i rPt RC^ <R*TR ^?r ^R ^-t^lB R*<R R^t-CRt 1 ^ C^ Delete 
w|vs|aifiJ '&Mtv® 'RCR‘w<Rf Edit>Delete Message Pic®i3 RtR l 

cs^rW^ir 

t<MWl ^-cr^T w ^C®T tfrBT Open rs?r File>Print «rod R£R W^RT Ctrl+P (Win) Rc^*f 

£N*i <wu.>® ^RT5 *hImi Print >q|^wi I$p<p toca© i '®l^(.®i $:-wVil5 i 

ts^^-cs^t (.o<p <p<ii 

(R>R ^-C^®T tiTOT W ISP-tiR '*ih»l«i 'R^Pvl'® fifMwR CR^®T <i(.si WRT Rlc<p I sffflRs 1 'oi«q>i^ rc^oI ^T ^©R 
Rc?r '^ht'o ^fKR i ^rR ^NfS <p<u.v® ^c=t efWR^ $n>Rc.-i5 'rxtrT^ ' y sft i9 R r>cr Inbox- 
Netscape Folder \B$«*I cxftR* File>Get Messages >New Piwi RRte ^TRRT Ctrl +T(Win) 
fidi-T £RR ^w; ^Rf 5®i^lw Get Msg &<p ^Rtvo i vs|^c®i Getting New Message 

vsReT^r r$t *nfR ^r i isp Rf^ (rkrt cr^«t R'Kr ^r" rricr stwcrr 

^FMSSlwi &t°i '©iI^igr ^RX ^«i<qs*|-i£] WRT I ^Tag^R ^5luc«ic5 ^5[R t<p|(.*il R>tW «Tf Rl^c^i 
^v(.<ibt Rfi^si <P5ic^) I rc*i RT^It'© ^c<3, RW'f ^FMSGR $n>R(>iciR >©i«i-®il$vi 'RX&Rl’t ^R^tR RK<p 
\s\o**p«.f 2 jf^ RRc5 Roq 5ic^® Rlc<p | ^©RtX Pt^pTS Ro<id«iI <pw CR RH'spjt®il ’RXjCRtR Rfi^ ^R^RR, 
wfrs Off Line ^R^IR ^RT ' 3 ^R ^RT SRv© i (R^T- ^fv© ^ RRTT ^R\ ^®R 'SRR 

Mt ^RR RXCRT 5 ! WfR RR%T I SfMlRR 1^ ^© c^Tf (R^R ^5R Rft CT 
'ol^R^'olW ^R ^R v^T Piw8 Message CR^[ Reply RT ^t-CRtW Ctrl + R 
^RT5 ®i^Iw Reply cRf^fw Hr? <p<u.^ ^r i ^©g^R Rf^s cwf r^r RR tf^RW csR^f 
RR^s ^?T I <jR (/ploii R<p|*iR RRRR ^-CR^®T ^llilcv® ^?T ^R CR IS<pHI^^ Address Book-ifi ^TXRf^vo 
R^RRWRR I ^)R ' 3 JRrT ^-CR^®T RRR "R^TR CR R^HI ^R ^fRR RR ^vs "RRRT <4RX ^<pf5 ^I'Gj 
9 it y QRtRR I 

Address Book-i<i X-^X 4 ! 

Communicator csj^ c«K?F Address Book f^n?# <r><w ^srW Ctrl+Shifit+2 spTH <><j(.*l 

4pM®BlW<I *T^Rr Address Book \B^w>| | ^ File>New Card PiwB M's ^ 

'3T<M| §®Rlc?ra' New Card '=hI^,<pc.«i la»<p <p<k.'o ^,(.<1 1 New Card »|«ov»f ^5f ■’I'tlil ?,ll«t<i 1 
<^l , *ll(.*i <1 H'ol-si ^sfr 'PM OK w|vs|i| *q»<u,®i (. < p|c.*il ^-CT^®T fS^hl Address Book-in?r 

^,C?I *I1M 1 










l^w? WlK 'Sf^ c f <p*<.v© s)wil'sr*D*i ^oHlfo*j(. Q 'il '3£®Tf- 
<F. ^jHI^, c5Piwh *il^i, ^W^QTUl^ 

*t. ^M*G|4, 'SR^f, ^F^QTUt^ 

9f. <pf*MSi>i<si, 'sr^t, c5Pi wh ®rf^, 

^r. ^FHvBTSh, 'src^r, w^?m<r 

[Rcm $r<t ajCTlw] 

io ^rrf^r^Ul^ RR>?| '©eiliJ ' 3a ®?nf & n® volCTO »nwi OT^illwsi WT'S^T*! 

'©lorn 
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'O. ^©RW C*T^8ill4T5 *13 (/is 






LAN 




WAN 


n. MAN 


^r. 


ISDN 



8. (TT^ijI^nJ 

i. ^1^Rt®l »i^p5'Q?iH5|3i^ ^j^Rl ^KIO® m^c<q-i 

ii. *i<pnr] ^»PH\5'5|(.<ki tiot *il^(.^*i 

iii. «irt ^pwfSUiwn fc'olVi vanj ^PMSUlw ^TM'sw <mc>© <p tt^^r 

Rcdh whI5 *i13<p? 

i *. i N3 ii 

*f. ii >s iii 

^sr»i*Fl®i sfsf 

IW*|C®ll «T*P <?^“ 




^PhSlJI^^giI (PC) fiktfrc LAN- * 1 ^ ^vRf '©mj c/9lt*il (7R^Q*il(/fo ^S^RT^U 
'©iIiH-sRtPt <p^c^ 1 RRtio ^(.®i ^ofi* <pp v j5'5|^ 1 RjR ^ '©I*! ^i^llSltwi «mj '©leu ^=1 

Ji*^jR> $t5|^c.*i 5 ,J i*st<il v f 'Q LAN'3 ’rR ,9 R Pi^I'qs R(.*i^. I 

^n5|<it.*ii5 <51 ? 

< froir sf^rf*f« L AN >0 sprFT I 

*f. RRcnn ^(.ci^ «mj c^l*r OT^Q^I^fS c^*r? 

^r. ISRtin *i w i^s 1 




■^p*rsr 

4P*l®G|lsM aRJTW'S v||p3fi|(^y| 

^PHvS'SR ^tw^BT^fSt (Data) ^f^*t|vsRt?r i ^PmSRw ^f, ^T^lJt, ^R, '*F*f, d^R fS^r $>© j|R ^PJTj 
R t> ic« e^rR ^r ^?r i 4 ^ ^PMSgr tsiSt «mt ^cst ^ sffl^riwr i ^ 

4H®br «tiRrtr <ir wn*r aftR^r Rrar ^tw ^?r ^r 5pm 4Rrc?m ^?r ^HSgim* \ 
4pM®BlM4 ^®wR <wr ^RR ^*c?r i ^PMSUiwn ^it^Rx Pit>B>i « 

^TtfSfc^^K G£lffl1^ a l\^ 4*f, ^TX^lTt, fi>^? 4t '“f^T ^oJlfw c^lc«1 I 4^h<pR ^P’lSGlttW C*T C4lc*ll 

&rn s|Rp^I<p«K 43 ! ^rRr i C^m^r ct’RI’-RmjRT c^lw 4w c^lfS C4lfi5 Rc^-Rc^^t 
4T ^t^RT ^P^StiR fij&?ii^uH- *1!c*i i ^t'*lc^t^ c^w ^ 4 ^. ^IT swtw i 
44" 4lt«ra ^RT C*T <i ajIT5 <ij<i^® c^R 4 1 os? 4P v i'Si3|(.<i<i <u<i^R 

*HR > ® *w i RRifl <pN 4*1 ^rRr <^pv|Si5jc** ^RMj i "^Rtw ©fRw* sfR £|R>f5 wwi* 4losR 
4pHSRc.** *j*«iR 'bMRrI* Sic.^ i ^^t?T *«io© <Rt®T ^Mu'?* '&R 9 ffc*R‘ sTt^^eT 4losR 
*j*^R WT ^rRT I ^RIg^t* CR?*f ^^lc*il *i4«i ^llc^sR t'©^*i'»lc* 4p v l5'i5|t** *3*^* r*R- ^s^8 

e|R>R*i 'Q *j*^R j i*^| j i|R'© i 4t*4f5 *TtU© 4p v lS , G|G** *j*^Jt** *vsRl«i <*RT 

«nralPl^ J i* 4N »R'il ’*r fV lc^ '»il(. c i|[>'il 4*1 OT^o l 

^j-wliMlRtetJ 

■^rfsrtc^Rr c*TC*t 'aii^Pto '^3^ 5 fl¥-Tif*testj?r sprRr c^^r ?,<iR i i.it*l<i ^'ao 4 , *twf 

'^fS’-^l'stlw ^mfrr-^tw Rc*x *)-*© 3||C4 I R^ '•H**j(.«il '3 r 5P r f ^R<P^R C^Rt ^Icc^ i ’ 3 T 5 K?T 
«il^nlR-cnl<p|*i^lR ^fPiX tftWf, C^H X^lRc^s ^1I^R\S I '*i\w\ WfRt 

<u<1' , iR-<i|R'st 3 ^Ic'i N ^(.*i<p Rc^i^-Rc^c*)^ ^)MR i ^R^TtTT <i^ Rc^i^-Rc^^f c^Pf i ^pp^SlSR ^ 
Ws ^sRreFft 4j<Wl*MlRo&tR I^TR'-Rc^C-R' CTO ^TW I >IMTO '5^f ? 

^RilR, l^f ^5%, <ic<p<j I <9 ThQ^Tt ^l^tt, <pafi>l51(,^ c.-q\5«i-\»h®t, ^jRral ^v©j|R ^sXs 

c^-R^W't c^tR^f ^ ^PBfBr sf^ot ficw « vsR^ R^Rc^W ^ilR cw 
<ppvjvSl5R ^c<jhf i 

-qj^>iR--q|R(.«tj^ <pP v tS'i>1-fi (?T ^I^R^ Rc^ -TfsT ^®T i ^c<n5R<p 

<p^h li l v ©c < pfi ^j^»i1«i-<|Rwj<i ’ 5 ^T 9 f i ^R^ft ^1 rcc^. ^R^ijcvs x*^R(-'ic3<] ^fl^lc^j 

^T^It-^tPtW w?m I <IJ^R 2fR)^H ^ ^(IVlCHU CW'R’ C^T C^t^t ^R^Tt¥ 

£fR>4>H 5,T?Rc*ic5 'Qw <1^1 1^*5 tvsR <pw ^Mi c<H>l-c<?*il i Rt^R (J$ til^'HfS ^ot ^^l*T 
^5 rc*ic 5 'oi<qpvj^s i 'strcw ^nPr <9 f c ti ^r Pi^f ^r^tptr t t^hR> 

>\\$m c^r-wi ^ i 

^TRttW CW*!^ ^(.*1^ 2jR>4>R'Q ^ ^ ^wt,^ i WPfl^R <pP y l5'3|w<] <u<^R 

CWslW si^lR^ ^ ^STTR <W<WR-<rtRw *£|^t C'o^H'olW 4p v lSl3R R^ ^iR l t-4^IC^R 







SIAM'S 'i 1^ I '©(.<! '=mH| 51(.'S ^,(.'9 9J<Ml'9-<llRc.'SH'g fifth ^ ^*lt i*io j i(.* v T(.^ 

^rr^mr i 

«u<ww 2|R>4 iw Eft*i?n$&Rr, <wm-$ w 'H ^rbt c^if^R, ffaifa«*rar, t5t%, I^FiPr, 

*8j|ft «ic.a<i WRr 5 tT*tC 5 lT ’T s ftWW W Fkci^ *q>PM«G|s i <u<*ji| 5) ^T5T (. J il»i*ihi, 

2TO5^r, cw^'wsrr'W, R<hh, aPifer, twtm, czrtostfr csrw^r, 

’t'll ’iRBR), Sj^X lwwtl$,*i *3 ^ v t 5 ^TM*il J i^, >fl' 5 I 5 T (.<p|c.*il a*tW <pf*°1 Suits a 5 a1"al¥*Tf I (.<p|t*il 9J9' J il«i 






?\\M ^lS*i I 

c^vR^ Rc.*iw RwmI <pR (7r«ltWQ ^PHS'Sk^ 

<ij<irr c^^rkr i ^Nuts c*fv*\ ffer k\u& ^tkR^s <?rt *irw ^us \ i c^iwr 

c<p|c*il ^' 5 R‘ ^c*i<p ^ItsR^s C*T <qjk(/p ^!<pf ©rol OTQTTt, 1 5R 5 T C^HT, R*i 

*lRc*TR «*r, R<m^l s^jlR <p1^ <p<\\ i TB^r <pI©t Prc^-'sk'® c*r c^k*il 

i c<p|(/il c<p I c.«i I m& <jkv© c*k*i^ ct c<pkil wlrr^tt c^s- t£]<prD Rg^ c^rt®Tr ^c®i c*r M>k*il 
^firtw *fw c*k^> (?iw ^t ^T ^n?r i %tr w^twre; ^r^ik?^ ^^uRj wix 

sjRp?ji<p*H, wMtoM, wlr Rc^h-Rc^p*!' ^P^lSSl*! <ij<i^ 1 

(7T c<pi(/ii eiRj^tc^ <qj<i^rmr 1 <piR<p ^k 5 ^ 

*h*i«j : w ,! *rmi<r ^tw ^sr 1 *rtcr<t +\<m ^ ^tfksrRI^ 

*l<il«m sjG^I'ST'i 1 ^Tl<r <u<i j *<IT p H 1 ^ <p|«tl!5 ©rfSoi < 15 ^% 'Q C^T ^1 

■4l«rlU» tSf? ^CST l ^ ^STTm «BT C*^ wf 3Pl^ ^T^IT 9 ^, £^5^ 

Wll ^H^jT‘ s> RT, ^' 5 T^T 'aptfAf <plR<p C 3 ^ 

' 3 TO ay f '^icbm <5 t1% ^s i c*r c^m f^p^o <p^i, ^i, 

sk^t^f^kr wii ^r, «t^R <p®iI<p®i sf^r <p^ 1, ^?r ^t R^(.?i^ ^RP^lR> 'stHloil, &|R,^R 



r ^voi'a >ne|Noiw, ’ii^cvo ^<1?, ir^i* »u.«n i 

f*t^»t ^R^It‘ 5> HT, ^llihllw^ WJ ^ ^T^TtTT £jR)4>1c*i«l Wft 

^Rp^i <ij<i^rmr, f*t^r £iR)^k*i^i w^i ^i^RiT 9 t ? iT, w^i sf^^r ^^jiR 

c<iMk<ll’f^Twli ^^vJT’RR 5*5 |^i W I 

SRJRRR ^PHS*5|<i '5 5 1I 1 ®<p| 31 ^-dR<p ^t>*il I 5?|vs C^f*T?[(.«lk v o ' 7 T s?s 5 t f 

^P v 1v5'5h R^fai^) 'spFt "W ^CiJ I ^®T (TO*T <ij<irR C 5 ^ I ' 7 T* w J tf f 

Fwfm £\ ^ wm ^Ptw otqtjT^ ^tw, cw- w^tt ^tPr ^r-c^Rf 

C^St-^pf^T ^WSf ^Tk^ f^-'TT ^JlR ^ R 5 ^ fwt ^ ^tw '5T Sf9 R WR 

v£it^lw >5|er <pw OTOTt *t4» <pN^ R^Ri'© i 



<P^|- i S, Pl^t-(8>^ 



f*W 






C<p|(.ll C*NT Rw C^f OTQTlt 1 R 5 ^ v©R ^W3T ^PlW C*NT '’liters fw© 
i ^Isk/p ^®i1 ^?r ^c’Ml'sr i wl^itcw c^c*f ^rW < pc* n li'Sf <p^i ^© Rg*j i ^PiR 

Pter < pHN wf^ ^WNhlw* ^rr ^>© c®f5t^ C2pr i ^^nPR Wcw qNNRr^rsrcr *fw 'qR*! wj'fstR' 
c«it>l<q csfi^ra- ns^ R^*ft«T RriR i c*t 5R cefOT c^l^R wr^trr w qq»3 <ij<i^1<q <j><jR 

<p|tta fc©R <^<1^1*1 <P*ll ^>© I <1^1*1 *R *Tl*lR <p|(.®ra 'q^ 9 1(/l!’!t ^C<J C*F© I 

c<p|ciif5 ^c^>1 ^ 9 t^' fw csw c&v®\ cw, wlwHS ^c^l Rcc><i fw c<pic.-i1fT5 <jC3fi>Pt i 
<pc.«n ^PIR *fC^ OT*IT CW C<PlcHf c^lcHl > q , *M R<pq(.v©l ^MT ^*|R I 

^rlPRr Ww^ c*R fw c**iw 'qlqlc^ cw*f ^P^S'Sk** ^tHlcw ^tw ^ ^?r i 'qhkns 
c^rc*f W# >i<pei s|<p|*i *tar-*ifa*r ^ <?P v iS'5|(,^ waller i c^fG^llcSl 

<p|(.^ WV f^ C®f5l^ CSJc^l <P(.Hk^ ^Sf^?r I C«f51^ G£(OT t»ui «q>P v tS'3k* <P*I R^gsjs 

ism^ST q<w Ssj'© *jk*13 I 






• ^\© <kHI«t <?5il ^trr i 

• 4<p^ ^P’HS'Glw ^tX®Tf, 'qulu '©NR <pc.HI«t <p<il *Tt?T I 

• 'qq^ ^|i^G ^ -Tf, ®ll$.*1 'ql < pRl < Pl «ff I 

• 'qq»(.’5Ki >q|<pR ^ci<p <iv» <*R\ 4t.<p<;ks C^fi3 <p*l ^TTT | 

• q|^k«m <p|<p| WRr^ff 2k^N c w v ®l "^T-C^Pf ^T^TRT I 

• <PL Hv il«r <p^l R^ij ^T C«T*fT ^P^SiSk^ '*»jR>g'© OTQTTt *JR i sk^l'sw ^ R<mfi5 ^TPT^3 

l *1^*1 <pw <p<h,^s ^ »Tf l *?P v l5'i5|c5m C^T OTQTTT^n^ I 

• ^mr <p\ubm ^(.®i3R<p ISISrSh RRj^k'o'G <u<\^h <w\ <ih i 



WM'ik <p$il<i *pv?\ ^l4)<ps fc t ^)I^t 

~^\wq ^ wr i ’^TW?r, sw^nsr, ^Pno^i ^vojiPr-^^ w*t <pM(.«? ^fev© 

\s^«ij^ l£)^t < fPHS'l?|<i <ij<]rI<i ^T^?r I ^IrI c<jj %®T^fw ' 5 lT 5 ^TlW fifar^lci 

el^W ^tW'S WT I C^tSF felwh ^Tfe^W 'Cvof^ ^j|Pt ^Sr <£& 

vqvoj1^R<P ^0»il <PG«IC^ I 



4PH®tW Sftf^s f 5 ^ ^R^nw Typsjf ^T <W 1 '5Hf^W I ^WlCtsI 2f^s f^WW 

,? tRfi(.'vs &<p, sui^wi^b, ^r-wr-c^if^r f^c?r ^or 

inw qlPuRRj^il '>i<p'i?'8^j|<? RjI^<p 'Q ^i|<irf R?Fg<p I f*1^l'?f<ll 

^ C«W c<jn»I(.<? ^U C W q|p5RR)?il w^stuR’ 'e ^iNwciJn '»iWwj 1 &\3 Wl^Q WW ^ 
*tRpo£v© \sM ^u <5 tkB^ i Pro^ wwi (?r ^U '^hk'sr <s l^QTJt cw ^©t w I3»Iwh i 




i cw- 



Pi^mH : qc*ik^l’t ^qlW^f ^1^ Wtt (s& i ^^©l^; w, <5 ttir1^?w^tw- 

5»|51(.^ 'WsS cfeT WSTJR WJ <ppvj5l5|^ ^i-q ct>c^J <p|4<p*i I c<p|c*il C*PII(.*il^ Wj PW -sj^Wtf^ 
^zr-^tfkw w c^pr ^tusf <nl*>1l(.-il *rtrr ^©t^© ^© \©M R^^jfS PKc© c*NT R^^R> ’s xsvq 
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3JIg<p C^Ff PFT I CW- <p*g«i PW <£Rg c T '5^-^f5ftGW ^ ^RgR^TIG^ <p1g«t ®iI*Hg , iI 

^sr i R^fB* c^\u£ Rtg*[ Rg=t ^g-iR^ ^twoiMlwl ^?r i g<p1g*i1 ^R 

c^?fk®T ^t^-^fSRw ^Rjg'© <2f ^RfB* ^flRvj ^ ^TGm 'stcft ^g*i<p 

RfT i Rtpt i ^ ^R *jPt ,y w ^?r '©Kg®! o©T (FI^ I <.<p|c*Hl ^<pFB <plR*Tl c*TFfl^ cog^ ^ <plR^I 
Rg?I ^©R &«lftbiil '©IG'i^P C^Rf <^IW© <PG3 | ^FH\S5|W5l ^K1 g<IJ FHWlG*i« CWT <£RT ^CPlI ^G^K'SFpT 
<p^i ttitt i Rg&*i Rg^ gj^Ig^s RR?j ^h, ^Rr^pr ^©j|R Rgsrt ^fw ^i^tpft ^?ig®t g<pN g i*iR> 
m^-mStGw <fig^ R^fB ^'©j'gj ^jciNli) ^?r i ^ig^* (^r^p^rk^s ^R^pr, ^im, R^h ^iilR Pw 
^Rft fo^RPi^i jiKIwj (FtRg?T ^ilinh Wt GW© *Wtt I R'mIg^ RR>s| fw, (TFFT- ig'©Rx!>«' 1, 
wR«r«t*>, en^t ©pIg^ *JfB*iilB ' 3 ^°r Bg^s *<Rjg*< ot^o ^hg^ i ^gi<p Bw fc©R ^rhsTrrmrr i 
'©iMR s|Giil«r*i ^iSfl '£©R ^^8 W3?rr m?r i *jR%*© g^tR <p>© TB c^pt ^©rlG^, c^H cw'R’ ^pr 
#, '5&R - ^TPr w, ^R - w ^j|R ^pPMSSigs* c^otGsr Rg«i^ 

*fp3?lT m?T I efRR Rfcfl sfm^ vsvlj WRR <& GFG*R WFsPr <psg<*r <i|R?g*j 

C*IHI ^Tf¥ | t£H<i ^G<ipf <4<pfB ' 3 TPTR c f <pP v 1S'5|g^ 5 1 ^It^TTf g<ig^© *IIg*i l ^Ig 1 ®??. ^P^vsBIgsii ^iKIg^j RWiH 
C*T S|[>Rlvs Rl^l^tH 9 P*lR>*l GOG*l '©IG*!^ G<lPt <P|4<P*1 ^©f ^R <l®lR ^G^^Pl ^t^t'TT I 

WW ^ ^U ^RSnPt : R^iMcnn s^m f^iw/f^rmw ’yrl^m 

^PHSSIg^ f*1’ s ? < P ^Q ^^oISIgih •TPT, R<pHI, g^'s*i ^ ol^R^i RR>?) ^U ^RWf <p<q c^©> ^ftG^T ^ 

*rc»t cji^R- ^jar-^t3Rr ^rPr, ^fw w, Gj^t <s #^ R^r c^r 

^iHf^© ^G'© I OT C<p|G*ll (7T C<PlG-i1 Gff^R (FT G<PlG-if '^-^|51<1 ^Rj^R<P 

vSr - c^t-gw c^tG^ wir ^sfpn^ «iwiern ^n?T w c>ic<k^ wrrt f%R 

<pFH5'5it<ra c^otG^r RtGii^ ^1^ g^t g^gw ^iHg<^ wFtg^© ^sTrf v©vir ^f^t^tGW 

c^ff^rf^s * w & p { i ^ ^sri ^m^iR ^©Ig<p ^jg^t ^kt ^©n^t cBg=t iiRg^i ^ii ^jcer ot 
^?r rt i wr ’ 3 pf?t ^ ^fsr (Rg^ ttitt i ^Rj^r<pg<p^ <p<\w ^?r rt i RR ^nw 9 ^ 
^g^t RRq ^g^ ^Rjn»r<^g^ ^b- w^© ^rm i <ir<ir RprtG^ 'oterr 

^<pfB <pF v |5'5|g<i^ ’ 3 ro a5 t RRl^ '©mj <pFH\5uR sRPt Ri**pg<p^ ^g*^ ^NT ^g°i R>R sjRjfB 

G£f^R ^r-^R ^fv^RR" ^5fsptR- N ©i<i'iR> ^i*Hg<p ■ ? ©rR>© ^JI<pg^© ^TtG^T i ^^fvsT ^P^iSiJIg^ R>R ^©fu 
R l*^<PG^<1 ^1 g^< 1 ^IjRG-i^ ^RI 2fG?rRRR <P^G^S ^ItG^-T | 

(TlRIP^rW : R*rJM*l ^iRbMHW 'SFURR s|^R C^rPttG^Pf £|G?lRFT'^r I ^fFTT Rw 4<WR 
c®ftt Pm <i4Wr ^iR^r *£w Pm ^Rtt^ stRfR ^iR 5 ^ cmG=rr R cmGR 

^^G^hllG^jpf <p?igvs ^?T i ^^' 9 lGara‘Rw stR ^ g^© ^ i^Ftq^R^ jiRHj ^< 1 ^ 

^r 2)G?im*i ^?r i ^s[R siRxir^. ^ j i^*»jj tf n5i5 l *i > g*i ^pg^i W*t ^p^g 1 © ^?r i i?i^. 9 f <p^r *\*\*\ <ihh 

rg®i ^RR 'i'g'i ^pg^i 'G|3 v f <p?ig^© ^?T I <MH ^I'll <p|Ri Rg^i g^g<p m ^HR Rg^i ^g^i ^g®i 'StR’IR 

'©i MR ! Bft 9 T <p^g«i RR^ ^iR^v©! ^sf ^?r i 9 mro, -pP^SuIg^^i ^Rjg^© £fRR RR g^ttt m?r i 

^PFr g*t RRR stGfrRFr c 3 ^ RRR ^nfpr ^g^ ^<pH 5 ^Rf <p^r siGiiN^lii 9 iR<i v ©-i <pg^ <iR i 
<pg<] : BR^r <p?ig^© G^jGii ^«i ^G^3 i jpr <pc<] c^hSTlt <jR i ^©lc'© ^Prvs RR<i vH ^5f ^?r *rT i <pP^5u|g<i<] 
! Bt^t^t RRti 'stft ^G'i^p S^jv© ^?r i G^t^© '©jg^^ ^?r i ^ m^rR^trHrr RR 551 ^TvRfR '©iRpg^^ 



Pm 



^PhS'cr c«ic<p ^c^hr^rm^i i 

*l3Wlu <p«il<p«i £©R ^q ♦ c^lc'ii fwmrr c^Jc<p, *rt boo w*r 'srt^jR^ 

*(3W'I ot i ^(wj stf% <irc*i*i Tjwff^r ^PrS'SIc^ c^lwc'sr c^r wgtiT ^flrr i ^PrS'IjIm^ 

t^lwter 4 wsr boo iTR^r, 1%USf^T 

Tj^rtwf^ ^Ww 9 !^ ^ rwR w *rt i ^ eMNc/i ct c.<p|c«fl *iw c*r c^twt ^ffb^R 
*Ml*M '*K*t OTW C^QTIt ^ I <*PHvBT3|«'Sl >IKIWJ RwMUM ^T-^SfcW *tfNfir 

<p«ik«i £©R 's wt^rt?r i 

: ej% w *f<r Iwm sj^rm fe» ^?r i^flr, ^n*r, 

vstf^r twtR<r wrt’IT^it '^rt c^r i st^rn^t crotr rr?t <& i ^rx w$c®rr 

rIc© Pig^T <pw OTSTIT R?T i R 5 ^, ^PhS^Iw 4<pft5 sM^RTW £©R <pw tx.®i I £|*K?rffl3r 
(^ttr^w^w-rIiSR rpt, PT©RRm, rrt, ■©tHK r©jiPt ^^’j[c«ii 'Rr'T *i<i1rg^ *itir© 

et*fe?rt*w OTQTrf ot^o ^ftrar i *rc^© swimwm c*p*nt R?r 1 sprptmot c^t^T 

I 

PW^liHHIfl <pP v lS , 5|«^ <\w*}n 

<pP v i©i5|G«Ki ^IrIg^j RsiaK WT RtTT I ^P v i5'5R Pmfsi© <iapjG°il ^P^vKIg* o^qh t 

f^Pf ©i^lil! 1^|©©|G<q I &r^Q CR3EWR?T RT I^TR’R g<p!g*i 1 G<p1c*l1 ^Gam (FNI^tfTR 

^S(NQ RftR 5 ' <pp^StJR I <jsifD^ CWQ C*1hG<jbf CR*lt fwr RT R^fS* G<FlG»il©lG<l R^j "RCR 

<pPh5^R ©T ®?Iig© *ffc?r I WT »i*hR 'srR’1lf5^ if5<i«5 g*ig©gog© 0c<j1w RRRT I <ppR©3|ti 
PRfai© tii<pT5 ^R<t rgdr, g^Ig^iI "iRP^Rx.vs ^P^SuR 'oiR^|*i DR<i*f xi*5| <|i|®r <po^ (TTU© i 

^PHSlJR Rijfaivs <JC2J^ j 1|rI(.<I 3 W ^R‘ s 1l'1(. r i^ j aR<T^C. ff lR ' 5 TC 5 U Sc^^C^htT RCt^ : ^q*i|^i<^\»|(.<1 3 R<p 
®TW, 'sn^T ^T, ^l&Nk^ RR ^TT ^)RX '5^TlR ^Tf <i«it®iR WT I 

^rrsrfsR 5 ' ^R^iTWR - r?t, S^v® R^QTrRr tllRnl'Q Rto?, w RPiw yii^pi (Rf*tR?r i 

t*M‘-R 5 R^ll r ll(. < P ^P'iS'GR pv»3 'Sf^fj 'o|voj|^p^ <i ajHlP® ^?T'Q ' 3 ^JWT WW W^tf^ 5w> C^©I^ 
'Sf^TT 2fNt^ c^f*T *fU5 i R^f, ^NT^r ohiR [rc^o <p^c«i ^J<^c&<; ^fR^PT ^RTTOT Wf ^i1^c v © 
*xm i *i<K5r is^Rr© Rnw ^tRblPi^© p|^_^t^[KR‘ cro r ’t^wT ^ ^ i 

^|^0<p^|(.-q R®TW C’t^f ^TPRT CR ' 3 T 5 TCW W RRr <p<]R ^©T ^P^iS'Slw^ ^pf i CR ^TtW ^P^lS'GR 
<u<iRk*m ^IT ©(.g^T <p^il r®i ^©R BIRCH'S ^R, C^l c 1l^[ G 1l, Ro* > il<i r i *i^ R^^c^r <ij<;^© R?T ^P’^S'GR i 

vilTOf^ill 

^5^1%© ^PMSUW CR ^R*rtfr W-ferR-V© ^fRM© RC?R^ ^©tT ^TlR 

»ilP5Pif©^| i iiif& ©if© Jihsjf©^ Rr?t <ic®ir r^ic©I v£i <uMk<i c©R*T Rl^TT wr l ^(/u^r 

©k<i'i <?PH©^|(.<i Rlt^ ^Ir©, jiI©'® R^r©)|R ^I<p(.ci ©I(.<pr ^|pSRI©^| R^T I ^l J i(.«i ^|p5Rif©^l 
^PhS'GIwu R 5 ^ <131^11© *T?T, rccr lil'SR ^)<pP s lT^ c 1t RR' >iIr!wj ' 5 TR[CW SR^W ' s TRT s Pf^ ^^Pi© ^3 
R^R^jlli© <P^I R^ i 

^rlPRRHc^ sl&Pi© ©ilRRvU'srf^RrsfsqR© u?^ 1©(^^ ^P^S^R Pk.^^ Ir«i i wcr^ <r>P v lS'ijR ^H^rf <i si 




Pm 






c>ic^ smr iof& ^rn ^ c^TsrK ^fi> 4ft\ ^Rrf^rr fS^r^ smfa 

<P^R R,«1 ^l^J I R>^ <p|«1^(.*1 PfPT ^J^R^lSlc^ d|R*tI 3||c<p i vct^r Cft Pfe 

c5$p ’fm ^icvo *pc. 5* t<qfB<flj ' p ftR‘ <p^c^> I ^\ft\ft C^®T'*P^‘ T RT- ^' 3 TtOT'2)lR s st| <u<q^R <p*R 
c*rm 3ilt<p i <pM^c^ ^R>'g-R)Rj'6 <v<**}<\ <p*iR wj PfPr <ij<)^ i 
9fi*m Rt>i?vj c«icv»c«i ‘sttR^f ^T hhcG$|G-4 *mjhj ^tKtt ‘Prat* 

^tt^f&^Prc 3 ^ c«^ i ‘wft-icSK ^T ^uw 'Q^-^ (7^ ^K ^rr^s ^sprtlw^r i Prwt 

wR*«i u?K-*4 sFrPf'o tp^jt^q ‘stiRpsif i pfRfR’ S^c^N ^pflwfik ^j!<p 

i 



Wt ^<pR (ft ■ff w l^ ’*mr *ll(7ihl®l ^FMvSuR ft\ ftfft’ft ^pTf ^FHS5|w 

allRpsi ^Tff^o fl«T^t i Rrc*lw (tt^tt Rlfw* ^ ^cei* <u<i^© ^FMSGiwi ^IRp^i 4 , sRf% 

■^XMRfS'G ^Nlii ^Nt l ^(/q (7f ^i^c<j 4||Rps!| <p*iR ^j Csftsjl^Rc^ <pR^5u|c^n csfl$itPj\ 

^TTt^CW <U^R *P<\W ^o | wR J «it5k*ft‘ WiR WttTt C*T ^ PfR ^0=1 R «q|R(.vo «qj«q^o ^5\U&Q 
sTtR^r ^ ^iFsRsjR R^nf& R®i i (7f ^rcut R>g R*% Pim %w ^w^titR ^iRERR^i sr% ^j^R 
«>««*, vjifaRR>*itw> ^PMStw fSf^ «»mu* ns afiPRgpr ^rw ^rf^s-Rf^ ^jiPw* ^ ^sfflr 
' S W RfCil l n©(.<i *1^*1 '*1vd(.<p ^rmt (ft ^iPGRRj^R ^JT <mR n®R « ^(.*1^ R^vs I N3||R>*q|R<p\»|(/q 
^iPGRRijR mf ^i ^g^KT 5 ! I *il*R €R*M‘ <P^R 'st*ij (7T *\<\ RRj^I <ij<i^R ^IPSRRj^I ^sR 



^Ritrr viipBpi^^i sjbz (Text), fSar (Graphics) >s (Sound)-^ 1 wa 9 ^ 

(7T, '^|pBRfv»il'l SfoRlvo f^=T N3j(.1<P I Ru.'i^l, C^RiRj^T f%f^37^ <£\<F$ e\yfig<\ <;j<]^R 

^C?l ^^<1 Pf^R' C^c<p5. I 



I i£\V5 'SR ^f& RIS«R <1)<1^R ^ ^f^S ^|\toR) OT ^R^lfiJ W3TTT 



■^T T lt s r ^R’^jlIsRjfS i sloPivo fBf% ^T Rici^R C2f)$fff^^ ^mr ^®T ^R'^jllsRsfC 
•T?T I <pP v tS'5iw , fl ’ 3 TW 'oj'ljHi C*T C<PlC*i1 ^T <IC3J^ (7T <p(.^ ^C<5 ^1?T •Tfsf 

I WT ^IHSiJlw ^iPSRR^I ’STlW ^=T, 4ft ^volc^ ^TT^ttTTTf I ^R’^jlRRfS 

csftsflPr^cii^ **p^vsR ^p^i®n i 



^T^tiwr^r i ^f, «t. 



wlTOI^iiM RR»*| ^iRfBR) 

RC?JC^ (7T, 
i£ft\ ^t. 1 *l^f (>l|5^) | 

: m i^wn Pif^s ^i^r ^i w^: ^t i ^ <^nr?Tr "^rr 

^?r i w R iR^R &R(.^ ^®T (7T, ^R>i5i5|w txc^s ^l<^lc<q i sttf^T 

i sf^Pr© «trto ^ , sn^ i viiPgRR^r b«i%iH ^ Qi^iiQj^ w 
i vaiRR ^>iRj»iT 5 ’^tUo'^sR’^Twt'oR ^(.vs i W 

^c?r^ i 



< tSar : '^f'^r eRit^ t R‘ T 5rR‘ ^iRp^ ^rwr*i*T 1 4ft 

^iR 3 «ic<p’*i*ii® ^r i 'aii^w* ^R, no|^<t, <pu5ni<p ^«nPrtr i 
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«(1f^r l^fir mi ^(t 5 ? w *ftcsr i mm afrf^iw <irf^sr*t=T ^t 1%f®^3 *mr i ^fsr *rc®i^ ftspe 

Ra<lRi<p tsprlt^Rr ^(.'o *Hw i 4 ^|^| «pu>W|R*<p <i aj ^J^RT OT fom *fOT ^1 ^T 'bIws 'aiNni 

■£||f<p'si Bti sflf% i vuJWlR* 5 r a t*i‘ »®i»ih ^©^'sr Piii*rt ?Tl%f^s R,(,->k.<i i 



«r. ’W (Sflfe5) : 4||pBlS|l&*lH 'SHJ'®»| f^WSIt *I*F v||-jt*KI sM?l<r (iRsflJ- 'STPlTsr l ■srt^RT 

'»hl« ^5|tp|^ ’'tPW ^ RMIW. I '=ll»llt.'Til DkHIt-f W SMWS ’•pf 'SlT^'^f »||^C.«m '»|«l|‘^ 

C5j^, ^F*ifcw <3fa> , *nf^r <^®l<p|<pp| sj|^|\b«p cm- »(lF5(»lR>ilUl I 

*l-n<.<p 2fWR*T>'»l(. < i ifi^R'Ilii'o <ilTai<p Is^c.-'u-q Bti «llf% I »u.il »ftpg' i'*tPF^ 

2Hkc.*p ■mc.*^ I <4^?. 8Hkt<p c.-nJR'a ^®il Rii i 

4 PiRiiln 1 1%R?mr 






















cw ^StW ^ttfw W$ *llPBRR>%ll <T*TT CW *itC*T I R^ 
^FH®5|ww *i|P5RIv»«iI ^l^^jlIsfeFS i ^iPuRifesil ceflajtf^s ^TT sftw i 
w ^FHSSR c^tMf^s ^•it'o ^ RR>si ^Wl%^T csfWtRix c^Wt'T^s i 4*1^ ^nc,i<p 

ftcsTQ cmsftl^^^r^tTr i 

v oi(.*i<p ^lp5RRj?j1 (CWT- 1 WI^QTUt^‘, 4imRrf^1^R^), ^5Rt*i5 tvb(.'»®i v ta'i5 

5®pt (cw- C'Wf^r, s^^sf), ' 3 w^3Tut^ t.^<.'»*i v iw*G 5®^r (ot-t- aifcw»i*np5 4 >iR>g<p, 

GflWTORPT 'STTl^M), C?m C\btw|*1«$ )}v\>\ (^im^ft^ G5UW\W$ 5*1>l), ailPBPlIsbill Cvbtw|*lt>l4 

§®FT (CW- RjC< 1§<5, ^f^G, ^TR* Wi^GTUt^) ^©UPt I ^<K.©?3 

v qR«k.' 5^ c01$flRx(.<j^ *q|*Mlf5'G *Hd»ilR's rcw?. i 

W WR. I^f^s *0l^3IW 4 ^\*u!g*pI %3TG GSJWtPfeJW ^(/I^ I 4 W®H *U|CS}I 

^*rt<r <p|cv^ *TJl^fc?iw ^I^IR W, 13>w5wn l^f^s Rro 85 !^ ^ptc^Ix 

P*FB^ *ui»R ^K1c*w ^*wR> csfl$ltsf fo>R wf ^rtrr i vc®i ^PMSgr csfWtf^r^ 

C^*T *TTR3«J tew 3WiR*f^?T I M Rc»iw ^Pr ^FHSSR G2ff£|Rlw* ^IT^^T, '®Kt®i 

RR Rr++ Wlc«i«i c^T wMH w>*iR RR ISwSwi^ Rrc^tT'erlwi 'site's wWH rc<i i 
* ilP5RR>^i C2fl5fW^ Rc^t/i RR cSsr, sJIRpsi, ^[R'g, <4Rg^*K ^ ajlR Rt?r ^Tsf <^(.< 1*1 R>R^ ^iPSRR^I 
Rwr*§<r stew i R*$ <ivovih cgtf^w '©ionft mPBRliiii <£fWRt<r (^w ^RO ^rt ^i?r %rt 
RR>*j| <ij<rR c^IWst 'ftsR <pl<\*\ i <i*gvs toR 'G 

^TIW ^<pfC RHH *!Tfar ^c?jcs>. i R)wS^c<p CsffsftRx ai^p'5'0?ij|n ^®i1'*iIg^ i ^iT^RIw RlPRR ^T ^ptSHW 
fo>R <p^| RR)^hj[csi1 RPic?i ^<^[5 i 

WBMj|I5R»fi; r^lRwhW 'GTTfW 'ai^M’JC'll 

<pw spH <pw R^Rj'G ^<pf5 ctW R^t ^ <p^R ^Pr R 5 ^ 

tiq^nST gtI^F i *i|RRRRI R^^^j 'CvoR’^T >q CGMfRv <p^c^ <1W 

c«il wu t>iRnl ^TMwIw <ilv^ Wf^G <q|\$G<i l 



^rtW i£|<pT 5 ' 3 rRR c f RiRrt ' 7 ro s5 t <il^R) ^cwfs c*m <pw c^ifSc^ ^|P&RR>^1 RtRr t^R <p^! i t^^fS 
^rWS*f f^lPRT C^, ^TTR' CTPtf, ^TTl^^ftt, 1%t^G TpRT^I^», ^-C^, ’STt^T 'G 
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